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Harlan, Hemstock, McCart 
Williams 
Cross-Bxam by Scott 














| 
| 
| 
| Yellowknife, N.W.T. | 
2 || November 13, 1975. | 
' (PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 
; MRY POCOLIT: bi. Commissioner, 
2 I have one or two questions that I'd like to ask the | 
6 | panel before they leave, if I may. 
i 
| R.L. HARLAN 
8 | R.A. HEMSTOCK, 
PETERLUS .McCART 
9 GUY LESLIE WILLIAMS, resumed: 
10 cROSS-EXAMINATION BY ME. SCOTT (CONTINUED) : 
1 EN hs 0 Fare? .orcow, Dr<-Harivan, 
13 eee pane you told us that Dr. Hollingshead had indi- 
13 cated to you that it was presently proposed to design | 
AY 150 river crossings, or approximately 150 individual 
15 | designs. I wonder if you can tell us, so we will have | 
16 some sense of the scope of this response the number of | 
17 | crossings, the number of recognizable crossings that | 
18 are not included in this 150, in other words how many : 
19 |, others are there approximately? 
29 : WITNESS HARLAN: I'm not sure 
21 of the exact number. It strikes me that it's about 
29 1,000 crossings in total, so this would be about 25% 
93 of the crossings, and would include all the major strea 
24 and rivers. 
25 | Q Well, is that a thousand 
26 | in the Northwest Territories? 
> a8 _A No, this would be on the | 
28 | total route. 
aa Q Can you give us a ball 
30 park figure as to the number in the Northwest Territories? 
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Harlan, Hemstock, McCart 
Williams 

Cross-Exam by Scott 

THE COMMISSIONER: Mr. Temple- 


ton, aS I recall, said there were 600 crossings north 


of 60. 


A That sounds about 
CObreCct. 
THE COMMISSIONER: That's what 


I mean, north of 60. 


A Yes. 

Q Do you think that's 
probably nght? 

A Yes. 


MR. SCOTT: I missed that 
figure, Mr. Commissioner. 

THE COMMISSIONER: Well, you 
can't catch everything, can you? 

MR. SCOTT: Not when I'm 
talking, mo.” Does it bear repeating? 

A Well, it's 600. 

O 600, thank you. 

THE COMMISSIONER: You missed 
it both times around, when he said it and you said 
you were designing 250 crossings in Canada. 

A In Canada, yes. 

MReESCOTT::O 150 in the 
Territories and the Yukon. 

A That is correct. 

| Q Well now, Mr. Hemstock, 
if the federal agency known as the Territorial Waters 
Board requested Arctic Gas or required Arctic Gas to 


make application with respect to any of the 150 
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Harlan, Hemstock, McCart | 
Williams | 
Cross-Exam by Scott 
crossings that are going to be individually designed, 
what sort of -- in general terms, what sort of 
environmental information would you contemplate pro- 
Viding in Support of that application? 
MR. MARSHALL: Well, Mr. 
Scott, this 1s a function of what's in the regulations 
and what's in the requirements of the Board. We're 
into hypothetical cases, I understand from our conver- 
sation last evening. 
MR. SCOTT: Well, let me ask 
Mr. Hemstock this, Mr. Commissioner andI don't frankl 
find anything objectionable about a hypothetical case as 
this entire case is in its nature hypothetical at the 


moment; but if you were required to provide an 


environmental statement in support of an application 


to cross a specific river, we can take the one we were 


looking at yesterday, Black Creek or some other, what 


sort of material would you regard as being appropriate 
to provide a complete environmental statement relating 
to a river crossing? 


WITNESS HEMSTOCK: Well, I 


-think basically we would expect to provide the kind of 


information which is provided on the alignment sheets, 
and which would certainly indicate if there were any 
areas which were of concern. Now, if that type of fesy 
mation indicated something that was special with en 
to that crossing, we vould be able to handle that ona 
site specific basis. 

Q And the information that 


is on the environmental sheets to which you refer is 
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Harlan, Hemstock, McCart 
Williams 


Cross-Exam by Scott 











: Dr. McCart's information as to fish populations and 
i so on that he referred to last night. 
= A Yes, that would be the 
: kind. From the other standpoint it might be the . 
3 habitat which was in the river crossing area from let's 
. say a mammal standpoint. If it were an area utilized 
4 by birds, that would be noted as it. is on many of the 
2 alignment sheets. 
: Q What about the informatio 
that we discussed generally yesterday as to lowest 
a winter waterflows, if you had that, the size of the zon 
Me of high permeability unfrozen material beneath the 
ne river bed, that sort of thing? 
= A I would regard that more 
- aS engineering data and as I said, it would be a 
= site specific -- on a site specific basis. If there were 
es no fish downstream and Dr. McCart was not concerned 
. with it, then that information would not be of any 
=o importance to the environmental side, but it might be 
“4 from an engineering side. 
24 
22 
Z3 
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Harlan, Hemstock, 
| McCart, Williams. 
Cross-Exam by Scott 
Q If it were of 
concern to Dr. McCart, what sort of specific informatio 
would you contemplate with providing in those areas? 

A We probably 
should have Dr. McCart answering it, but I would think 
that he would want to have the information with regard 
to minimum winter flows. Probably information on the 
water quality, oxygen content. Certainly the status 
of whether there was sub-surface flow oe whether it was 
above the bottom of the bed flow. I think that generally 
would be the kind of information he would require in 
order to determine the impact of the crossing on fish 
populations downstream. 

Q Do you want to add anything 


to that’De. McCart? 


| 
WITNESS McCART: No, except : 
that I want to know the numbers of various species of 
fish and their distribution with respect to the pipelin 
crossing. 
MR SCOR Wess mw Dri McCart 
that 
I take it that in the event,there were critical 
populations, if that was the phrase we ended up with 
last night, and in the event that there was some 
possibility of their being affected, you would want to 
play some role in the location of the crossing itself 
as opposed to its design Leen pen techniques 
by which it would be built. 


A Yes, and we have made 


comments on location in the past and there have been 
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Harlan, Hemstock, 


| 
McCart, Williams, | 
| 
| 


Cross-Exam by Scott 























I think and she said that that has been investigated. 


2 | changes as a result. 

3 | Q I take it that in the event 

4 | that a water board wanted this kind of an environmental 

a | statement a fish biologist in a case in which there 

6 | were fish populations that might be affected, would 

7 want to comment on location of the river crossings 

8 either pro or con. 

| A Yes, and we have already 

10 | done this, I think, for most of the crossings where 

dell | there, where we know there to be significant 

ly | populations of fish. 

Bib: Q Those are all the questions 
14 I have. I would like to thank the panel very much 

1s | for their co-operation. | 
so . MR. MARSHALL: Before che 
17 | step down, you had asked Mr. Williams for some infor- 
18 mation on some alternative borrow sites and he has 
19 | checked that and can speak to that point now. 
a WITNESS WILLIAMS: Yes, I have 
af 5 discussed these two borrow sites with Miss Minning and 
22 she has instructed me to say that she hoped she hadn't 
23 left the impression that the application did not show 
24 | that there were two borrow sites on the under plains, 
25, that she was referring to preferred sites. There are 
26 in fact two alternative sites shown on the under plains. 
2/ One is at milepost 356.9. It's borrow site number | 
28 P291 on Oscar Creek. It is an alternative. The | 
29 | preferred site is P289. It is on an outwashed plain | 
30 
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Harlan, Hemstock, | 


McCart, Williams, 


Cross-Exam by Scott 


It is good gravel and certainly would be used unless 
some agency directed otherwise and of course the 
alternative to, the other alternative to the preferred 
site would be to go to the bedrock in the Franklin 
Mountains. The second site is at milepost 534. The 
borrow site in the meander plain again is P174. The 


alternative, I am sorry, the preferred site in that 


| 
| 
| 
| 
area is down closer to the Mackenzie. It is P170. 
That site has been investigated. The gravel is, there 
is some gravel there. It is not a good site so the 
probable procedure there would be to use the poorer 
material for the core of the pads and the road and the 
airstrip if there is one and rather than go to the 
meander plain there, go to an alternative bedrock 
source in the Franklin Mountains. | 
THE COMMISSIONER: All right. | 
| 


Well, thank you very much gentlemen and we'll see you 


again. 
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S Patiheatios. Bouckhout, Drew, Davison, | 
Claridge, Vaartnou, Lawrence, 
Taylor, Reeves -- In Chief | 











| 
il 
| MR. GIBBS: Can we start now, | 
2 | 
| sir, with the Foothills panel? Could the panel please 
8 
take their places then and those who have not been 
4 | | 
| sworn be sworn? My preference for small panels, sir, | 
5 
| seems to have been honoured in the breach while I | 
6 
i have been away in a different form in a foreign sae 
7 | | 
8 | | 
| L.W. BOUCKHOUT | 
9 C.W. DREW 
| FREDERIC B. CLARIDGE | 
10 | D. M. DAVISON, RESUMED; | 
ll DR. H. VAARTNOU 
N.A. LAWRENCE 
ao J.R. TAYLOR 
DR. B.O.K. REEVES, SWORN: 
1:3 
| DIRECT EXAMINATION BY MR. GIBBS: | 
14 {| { 
| MR. GIBBS: Q Mr. Bouckhout, 
ieee | 
you are the Manager of Foothills' Environmental Affairs 
16 | 
Department? ; 
17 | 
MR. BOUCKHOUT: A Yes. 
18 | 
Q You have previously Hae aay 
Ws) 
before this Inquiry as a member of Foothills' | 
20 | 
location panel? | 
21 | 
A Yes. 
22 FE 
Q What is the relationship 0} 
23 
your position to other management and executive posi- | 
24 | 
| tions in Foothills? | 
254 | 
| A As Manager of Environ- 
26 | 
| mental Affairs, my position is parallel to those of 
a | | 
the Manager of Construction and Manager of Engineering. 
28 
I report directly to the Executive Vice President of 
PMS, 


Foothills. 
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cal ah Bouckhout, Drew, Davison, 
Claridye, Vaartnou, Lawrence, 
Taylor, Reeves -- In Chief | 
1 @) Would you please describe | 
2 the makeup of Foothills' Environmental Affairs 
3 Department? 
| A Our department presently 
S consists of three individuals, myself and two others. 
6 | Mr. Bob Byers is a biologist who has had experience con 
3 | ducting aquatic studies in the Mackenzie Valley and 
| in Alberta. In addition to his biological experience, 
> Mr. Byers has worked on pipeline projects in Canada 
a and the United States. 
11] The third member of our 
12 | team is Mr. Freeman Lamb. Mr. Lamb is also a gradu- 
| ate biologist. In addition, he has worked on survey 
al jobs and on dam and road construction. Mr. Lamb is an 
tS accomplished heavy equipment operator, having operated | 
16 | such machines as eritaceere? graders and earth gighec 
17 | and has acted as job foreman on road construction. | 
18 I have described the back-! 
19 grounds of the other two members of our department as | 
20 their qualifications reflect my own attitude regarding 
Od the need to integrate biological and physical dis- 
oe, ciplines for practical application to industrial 
Dae projects. 
24 Q Would now describe your 
25 approach to environmental impact with particular refer- 
26 | ence to the physical environment? 
27 | A The Environmental Affairs 
a Department is responsible for project input with regard 
29 to mitigation of environmental impact in the biological 





30 | and physical reaims. Since the welfare of the 
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Taylor, Reeves -- In Chief 
7 biological environment is dependent upon the integrity 
: of the physical base, the two are inextricably inter- 
‘ related. Thus, we view mitigation of impact on land, 
: water and air as a goal of major importance. 
i Local plant, fish, bird an 
4 mammal populations may be adversely affected by direct 
( disturbance as a consequence of pipeline construction. 
_ If the physical base, that is the characteristics of 
the land, water and air which make up the physical 
+ | habitats of living things, are not severely and 
if irreversibly altered, plant and animal species will 
2 generally recolionize the affected areas. | 
1 There will obviusly be 
i considerable change in the physical environment in the | 
11 vicinity of project facilities including the right-of- | 
+ way, compressor stations, access roads, stockpile arene 
+ and borrow areas. The nature and extent of change in | 
1 the local characteristics of land, water and air can be| 
+ predicted in most cases. In other cases impact will : 
7 result from unanticipated or unpredictable events such 
+ as erosion or slope failures. 
+ Our approach to the | 
| physical environment is to spatially avoid potential | 
+ problem areas where possible, to develop and implement | 
. mitigative measures in order to counteract potential | 
ii adverse impacts, and to be prepared to recognize and i 
| react to unforeseen or unpredictable events which could 
14 have an adverse impact on the physical environment. | 
| @) What is the mechanism for 
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environmental input into the Foothills' project? 





A To appreciate the mech- | 
anism of environmental input, one must recognize the 
ways in which mitigation of environmental impact 
can be accomplished. This can be done through 
influence in six basic areas: | 

First, the location of | 
the pipeline and associated facilities can be influence 
by site or area specific concerns. For instance, | 
river crossing locations can be altered if the designa- 
ted location appears to be potentially unstable. 

Second, physical design 
May reflect environmental concerns. The final selectio 
of sewage disposal methods is influenced by an assess- 
ment of the potential affects of such disposal on local 


water quality. 
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procedures such as clearing can be designed oe earagernd 
impact on terrain and on streams and rivers. 

Fourth, the timing of project 
activities is an important factor in protecting the 
environment. Winter construction will, for instance, 
result in far less environmental degradation than 
would summer construction in most areas. 

Fifth, contingency plans can 
be applied. For example, fire-fighting equipment and 
trained personnel will be available to cope with 
possible forest fires. 

Sixth, restoration procedures 
such as revegetation and slope stabilization will be 
applied where necessary to restore the land to asstable 
and as natural a condition as possible. 

Our Environmental Affairs 
Department retains several consultants whose responsi- 
bilties are to conduct appropriate studies and to 
advise the department on issues relative to the physica 
and biological environment. The other members of this 
panel represent some of those consulting firms. 

Some of the same consultants 
also work directly for the Engineering Department. This 
is understandable since many of the issues which concern 


my Gepartment, with a view to minimizing physical 


relation to maintaining the integrity of the pipeline. 
For instance, I would be concerned about cross-slope 
drainage from the point of view of avoiding major soil 


alteration, also concern the Engineering Department in 
moisture regime changes upslope and downslope of the 
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Bouckhout, Drew, Claridge, | 

Davison, Vaartnou, Lawrence, | 

Taylor, Reeves - In Chief 
the pipeline. Engineering persennel would be concerned 
about this factor in relation to the possible effects o 
upslope ponding and drainage across the line on the 
integrity of the filled trench and pipe. 

Environmental Affairs person- 
nel co-ordinate the activities of our biological and 
physical consultants and channel their input to the 
Engineering Department. This is done through in-house 
discussion and meetings and in larger meetings at which 
the various consultants are present. Since the Foot- 
hills' staff is relatively small, most issues are 
confronted in frequent informal discussions rather than 
in formal meetings. 

Our department will also 
prepare a Manual -of Environmental Protection Measures 


which will be applied to all project phases. An 





inspection staff will be responsible for project survei. 
lance with regard to the designated measures. In 
addition, an information program is being developed 
whereby environmental inspectors will become familiar 
with the design and construction methods and key 
engineering and construction personnel will be made 
aware of environmental concerns and applicable protec- 
tion measures. During the operation phase of the pipe- 
line, an inspector will be responsible for all 
environmental matters in each of the operation district 

+e) This panel has no one 
representing the topic of air quality. Would you ex- 
plain why? 


A Our air quality consultan 
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Western Research and Development Ltd., has indicated 
that impact on air quality during the construction and 
Operation phases of the project should pose no serious 
problems. The topic of air quality was considered by 
Our prewous compressor station panel and we have 
nothing further to add at this time. 

The other panel members will 
now describe more specific aspects of the Foothills' 
project relative to potential impact on the physical 
environment. 

Q Before they do that, 

Mr. Boukhout, will you confirm that the Foothills’ 
staff has also had access to the environmental material 
prepared by the Study Group prior to the withdrawal 

of Alberta Gas Trunk? 


A That" s*rlognt.* FOOtni1llis 


has had access to all of this material, particularly 
through our relationship with the Alberta Gas Trunk 


Line, The Alberta Gas Trunk Line, of course, prior 


to its withdrawal from the Gas Arctic group, funded 
those particular studies and also in fact the Alberta 
Gas Trunk Line was the initiating company for the 
institution of the Eny i Ponnemeay Protection Board. 
Therefore we do have access to all that information 


and we have in fact paid for a great deal of that 


information. 


associate of Sproule Associates Limited, a consultant 


to Foothills Pipe Lines Ltd.? 
WITNESS DREW: 


| 
Q Mr. Drew, You are an 
Yes. 
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Q You appeared previously 
before this Inquiry on behalf of Foothills? 

A Yes, on the Local Panel 
of Phase 1 on August 21 and 22, 1975. 

Q Have you amended the shee 
describing your qualifications and experience? 

A Yes, I have added two 
publications of mine and a forthcoming paper to make 
the sheet more appropriate to the physical environ- | 
ment panel. Knowledge of climatology eG meteorology, | 
my avocations, is important in understanding the 
physical environment. The paper which I am writing 
now describes some of our Arctic land use research 
studies mentioned in the first part of my answer to el 
next question. A | 

Q Do you, as a Beles earn 
geologist, wish to expand upon your qualifications to 
make them more applicable to physical environm ental 


matters? 


A Yes, I do. The largest 


| 
| 
| 
project which I have been working on and supervising 
during the past three years has been the preparation 

of terrain sensitivity photomosaics, accompanied by 

land use classification charts, of the Canadian Arctic | 
Islands for the Arctic land use research program of the 
Department of Indian Affairs & Northern Development, 
Government of Canada. In addition, I have cnnducted 
environmental photogeological and field studies of the 


surficial geology and physiographic features of Yoho 


National Park, British Columbia, and Dinosaur Provincia 
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Park, Alberta, for the Federal and Provincial Govern- 


ments, respectively. 


In addition to my professional | 


interests and capabilities, my avocational interests 


of hiking, back-packing, cross-country skiing, and the 


outdoors in general give me a strong feeling for the 
land and understanding of it and its sensitivity. 

Q Why did you, unlike 
Arctic Gas Pipeline, add terrain sensitivity to your 


terrain typing? 


A We are concerned with the 


physical environmental impact of access and ancillary 
facilities as well as the pipeline itself and want to 
assess the sensitivity of the terrain units of the 
whole corridor since they provide the foundation of 


the physical environment. 


The terrain sensitivity is one} 


of the major factors in determining the environmental 


concern for construction, operation and abandonment of 


a gas pipeline. 

The impact upon the physical 
environment of pipeline construction and related 
activities will bear a relationship to the terrain 
sensitivity and also depend upon tha methods used for 
construction and access. The sensitivity ratings on 
the alignment sheets could be usefulfor planning any 
summer service access for such contingencies as 
emergency repairs. Terrain sensitivity mapping, 
then, assists in planning for a minimum impact of 


construction and related activities, as well as 
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subsequent operation and finally abandonment of a gas 


pipeline. 
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Q What type of terrain sen- 
sitivity did you indicate? 

A I indicated terrain sensitiyity 
from a physical enviromnmental point of view. Terrain 
sensitivity can be defined as the susceptibility of 
the ground to damage, or alteration from the natural 
state as a result of external activity. The external 
activity can either be man's activity of trespassing 
upon, excavating from the terrain, etc., or natural 
activity such as stream erosion, which can result 
indirectly from man's activities of disturbing upstream 
areas or removing vegetation. 

This is in contrast to the 
engineering and construction versions of terrain 


suitability, which deal with the engineering charac- 





teristics of the unit. 

Take the terrain type ‘'TS', 
talus slopes, as an example. From an engineering or 
construction point of view, talus slopes are considered 
to be a problem because of their loss of strength and 
settlement when thawed and their potential for frost 
heaving. I consider these properties more of engineering 
Suitability than terrain sensitivity. From an environ- 
mental point of view, I have given talus slopes our 


lowest terrain sensitivity rating of 'l'. If man 





crosses a talus slope or digs a trench across it, 
29 individual rocks and other particles will move down- 


30 slope and tend to fill in the scar. Even when many 
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l In Chief. | 
2 rocks are displaced downslope, it is not a change from | 
3 the natural state of the unit, which is still a steep 

4 slope of loose rocks and other particles; therefore, 

5 the low terrain sensitivity rating. 

6 Q What is the relationship 

7 of terrain sensitivity to physical environmental 

8 impact? 

9 A The higher the terrain 

10 Sensitivity,,.the greater, .in general, is the 

11 potential physical environmental impact resulting from 
12 human activities. Of course, the physical environ- 
13 mental impact upon a given piece of terrain depends 
14 upon its vegetation as well as upon the terrain 

15 sensitivity of eae geological unit itself. 

16 Usually, a given surficial geological unit or terrain “ye 
1? and its derived soil will support a certain community “i 
18 vegetation within a physiographic division or at least 
19 a local area. Where vegetation types vary upon a given 


20 terrain type as a result of such things as forest fires 
21 that vegetation, or lack of it should be taken into 
22 account along with the terrain sensitivity rating in 


23 considering potential for physical environmental impact 


25 vegetation type on the unit at the time of photography 


26 was taken into consideration. In refining the terrain 
sensitivity ratings by on-site inspection, the types 

28 and amount of vegetation at the time of field checking 
are taken into consideration since vegetation reflects 


underlying terrain characteristics. 


24 In assessing the terrain sensitivity ratings, the : 





a ay t + 
12, Soratio # solr, 33 ai is tel Ses " 
' da . ° ; J ’ 76 at sever 7 Rae 3 a s ode a ol 


Agrotsso? (ue Mkereg Tee hme etods 9: 


ae caigeryystubatanep ater 










pidgerciJélox aid ef fagw? © 







sjasincalyns. /polayad et ysivisteases nian 











? rn 7 pA 
"eee. 
; Lyigkanee 





ial sretog 


- iene Iealey .@2 i> 29 elLJrvisose caged 


Wiseteoey e#e7i mnogu 





eng to veivistanse 





ins 92°‘ =0 Site .0LTtve Gevip 6s ,vilavav 











‘ 16 Lron bBevVvs D bi eae ¢ bas 


Saqys nitexse2 
iSISpaV Pens 
Ls JNUQOIS 
ak 3 steno 


2ane AT 








. _ 
iO.Isjepayr 
— a 
ALSi7s i! Onfal2 2 AL .oeiteiehsahios ofnk oedlad sau 

ee a 
= : 92s SUGRtl, Bote - Hepa. Bent 74% vtivisiende 4 
a 


- 
SO EEUIPRC ene BED ae salitesipes to, 7 bn 4 78 
oo A 


7 
; or Pe 
hee 


-_ "5 gol t8% -act tee iS tye 


. | i 
:. 1. ae 












(eb ato Lieaeuo" 2112 CUES 













ALLWEST REPORTING L-TD. VLE? 1 | 


be 


NO 


~ 


Oo oo 


10 
a1 


RBURPNARY 2, B.¢ 


Bouckhout, Drew, Claridge, 
Davison, Vaartnowu, Lawrence, 
Taylor, Reeves. 

In Chief. 





Q Now that you have done field 


checking on the laterals to Yellowknife and Pine Point, | 





what is your general impression of those routes from a | 
physical environmental point of view? 
A In general, the lateral 


routes to Yellowknife and Pine Point, which leave the 


Fort Providence, exhibit less terrain sensitivity than 
the mainline corridor, expecially its northern parts. 
There is much less evidence of ground-ice on the 
laterial routes to the Great Slave Lake area. There is 


some incipient beaded drainage but very little other 


evidence of ground-ice was seen. Fairly well drained 
and dry, sandy lacustrine deposits are widespread, | 
especially from Fort Providence junction to Rae-Edzo. 
With nearly flat terrain, the sensitivity of this 


sandy subsoil is generally low to moderate unless 





vegetation is removed to allow the sand to blow. Bogs 
with higher terrain sensitivity are more widespread 
from the Fort Providence Junction to Pine Point, but 


even there, the underlying terrain type is commonly 


a sandy and gravelly mixture of several terrain types, | 
expecially near Pine Point, and again relief is very 


low. 


From Rae-Edzo to Yellowknife 


in the Bear-Slave Upland Physiographic Province, the 





route traverses the Canadian Shield with insensitive 


granitic bedrock being predominant. The associated 
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lacustrine deposits, though often fine grained, have 
much less peat than indicated on our initial Mapping. 
In places, they are sandy and sometimes, especially nea 
Yellowknife, grade into gravelly outwash. The bedrock 
in the Greal Slave Plain portion of the Yellowknife and| 
Pine Point laterals is predominantly limestone and sandr 
stone, again with low terrain sensitivity, although 
somewhat more sensitive gypsum is exposed in highway 
cuts and borrow pits south of Rae-Eczo. 

In conclusion, It is evident, 
at this stage, that due to the abundance of sand, grave 
or hard bedrock with less water, ground-ice and 
topographic relief than is general for the mainline | 


corridor, the average terrain sensitivity along the 





lateral corridors to Yellowknife and Pine Point is | 
lower. Consequently, the construction and operation 

of pipelines to service the communities around the 
western half of the Great Slave Lake would have less 
physical impact upon the environment. Our terrain 
typing and description shown on the alignment sheets 
is being revised on the basis of the field evidence 

to depict more accurately the conditions to be expected 
en route to these Great Slave Lake communities. 

Q Mr. Drew, from your 
knowledge of Foothills' lateral routes to Yellowknife 
and Pine Point, and having seen the Arctic Coastal Plai 
traversed by the Arctic Gas route from the Alaska borde 
to and alongside the Mackenzie Delta, what is your 


impression of the relative terrain sensitivities of 
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| 
l In Chief. | 
: 
3 these two proposed pipeline areas? 
4 A In the fall of 1969, ni 
> made a reconnaissance study on the airphotos and on 7 
6 | ground of the proposed Mackenzie Valley Pipeline prime 
7a and alternate routes across the Arctic Coastal Plain from 
8 the Alaska border to and alongside the Mackenzie Delta. 
9 There is much more ground-ice in that coastal plain and 
10 alongside the Mackenzie Delta than along the routes to 
it Yellowknife and Pine Point. I feel reasonably confiden 
12 that there is at least as much and probably more fine | 
13 material (silt and finer) in and near the coastal plain 
14 as there is along the Foothills' lateral routes in the | 
iS western Great Slave Lake area. The Canadian Arctic | 
16 Gas alignment sheets show that the major portion of | 
17 their corridor from the Alaska border to the Mackenzie | 
18 Delta and, to a lesser extent, alongside the patie ee | 
19 Delta have silty surficial deposits at least a yard 
20 thick. 
21 A combination of high ground- 
22 ice content and fine grained material obviously gives 
23 CAGPL's Alaska to Mackenzie Delta route and overall 
24 | terrain sensitivity considerably greter than that along 
25 | Foothills' routes to Yellowknife and Pine Point. 
26 | 
27 
28 
29 
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Taylor, Reeves - In Chief 

1 Q Mr. Davison, you are a 

“) director of Klohn Leonoff Consultants Ltd., a consult- 

3 ant to Foothills Pipe Lines? 

4 WITNESS DAVISON: Yes. 

5 Q You have appeared 

3 before this Inquiry as a member of the geotechnical 





| 
* panel during the engineering phase? | 
8 A Yes. 
9 QO Do you wish to either 
10 add to or amplify any of your previously given exper- 
1} ience qualifications? 
12 A Yes, the experience 
1 which I believe is particularly relevant to this panel | 
14 concerned two environmental impact studies in which I | 
15 was personally invdived. The studies are the Richards 
16 Island and Parsons Lake gas gathering systems and the | 
| 
| 


on those studies? 

A We were employed by F.F. 
Slaney & Company of Gsnesnne for both studies. Their 
client was a consortium of four companies for the 
Richards Island and Parsons Lake study, and DIAND 
for the Pointed Mountain study. Our input to these 
studies was to assess the impact of the proposed develop- 
ment on the physical environment while Slaney & Company 
addressed themselves to.all other aspects of the 
environment. 

We carried out overviews for 


1? Pointed Mountain Gas Pipeline. 
18 Q What was your involvement 
| both projects. The Richards Island-Parsons Lake study 
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was more comprehensive than the Pointed Mountain study 





in that the latter was an assessment of the impact of 
the pipeline alone while the former was an assessment. 
of the impact of gas processing plants as well as the | 
pipelines. 

Q What do you mean, Mr. 
Davison, by "overview"? 

A Essentially it is a 
broad review. We work with general information rather 
than site-specific information. For the two studies 
mentioned, we reviewed topographic and geologic plans, 
and air photos as well as any reports or technical 
papers previously prepared on the Study area. After the 
office study, a site reconnaissance was done to spot 
check the soil, ground ice, and topography as well as 


| 
| 
| 
to review the drainage and existing Slope stability. | 
Due to the short time period available to carry out | 


the reconnaissance, we were only able to look at the | 
ground exposures and conditions at one time of the year. 


QO How were these o Sect ents 


done? 


A We described the general 
topography in the study area and the anticipated soil 
and permafrost conditions as well as existing slope 
instability and drainage patterns. The descriptions 


set the conditions upon which the development would 


either affect the physical environment or be affected 





by the environment. Using the setting, we then indicated 
the areas of major concern. | 


Q In studying these projects 
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1 what did you find were the major areas of concern? 

2 A The major areas of 

3 concern were drainage disruption, erosion and slope 

4 Stability, These are general problems which apply to 

5 any development passing through long segments of topo- 

6 | graphy. 

7 Q How do these concerns relate 
8 to the proposed Foothills' Pipe Line project? 

9 A The Foothills Pipe Line 

10 will pass through both the continuous and discontinuous 
ia). permafrost zones as well as a variety of topographic 

12 and subsoil conditions. 

143 As the Foothills'pipeline 

14 Starts on Richards Island, with a lateral to Parsons 
15 Lake, the conditions and concerns for the Foothills' 
16 |i pipeline are the same as for the Richards Island and 

a Parsons Lake gathering system. The Pointed Mountain 
18 Pipeline, which is located within the southern limit 
19 of the discontinuous permafrost, has similar topographi 
20 conditions to southern sections of the Foothills' 

21 pipeline and hence concerns are similar. 

ZZ Q Would you please explain 
#25) what you mean by "drainage Adlé copttonti? 

24 A Drainage disruption is 

25) either a barrier or depression which interrupts the 

a natural preferred direction of flow of drainage. 

27, , 2 What is your basic approac 
28 to the drainage disruption problem? 

29 A We feel that identificatio 


30 offthe drainage paths which will be interfered with by th 
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development is one of the most important aspects of 
setting up the problem. One of the first principles of 
geotechnical engineering is to allow water to flow 
in its preferred direction. When you force water to 
flow in another direction, it can result in either 
ponding or increased erosion. You can have the best 
designs to minimize the obstruction, but when the 
designs are not used at the location of the present 
drainage path, the designs may not be effective. Mr. 
Claridge will discuss this problem further, aspit 
applies to the Foothills' pipeline. 
Q What is your basic 

approach to slope stability problems? 

- A Our basic approach is 


to minimize the problem by selecting the shallowest 


stable slope. Where a river crossing is concerned, 





we will also attempt to select a straight section of 
the river with, ideally, a flood plain on either side. | 
The data required for design of the slope is then 
dependent upon how many of these route location para- 
meters can be met. In general, our approach is to 
minimize the problem where possible through route 
location. Mr. Claridge will discuss further the 
factors involved in assessment of the slopes. 

Mr. Claridge, you are an 
executive engineer with Klohn Leonoff Consultants Ltd.? 

WITNESS CLARIDGE: Yes. 

Q You have previously 
presented testimony to this Commission on September 


Le ye Lad os Do you have anything further to add to your 
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Bouckhout, Drew, Claridge, 

Davison, Vaartnou, Lawrence 

Taylor, Reeves - In Chief 
| 


description of academic qualifications and experience 
which you presented at that time? 

A Yes sir, I would like 
to refer to a paper which I co-authored in 1974 
describing studies of the impact of a proposed 
hydro reservoir. This reservoir is to be contained 
between banks of sensitive marine clay in Eastern 
Ontario. The paper dealt with aspects of erosion, groun 
water conditions, and slope stability, each of these 
in relation to the environmental consequences of impound- 
ment. The studies may have a particular relevance 
to environmental concerns for a northern pipeline 
because of the similarity in certain aspects. These | 
include the regional character of the hydro project, the 
expressed concerns of the communities and land-owners 
surrounding the reservoir, and the similarity in sensi-| 


tivity and reaction to disturbance of marine clay to 





many types of permafrost soils. 
Q Would you please describe 
field studies in which you are involved for Foothills 
Pipe Lines Ltd. that contribute to our understanding 


of the physical environment? 
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Taylor, Reeves -- In Chief 
: A Field studies on the pro- 
a ject commenced in January, 1975 with a 2-1/2 week long 
: reconnaissance inspection of the route and examination 
‘ of major river valleys. The studies continued with a 
: drilling program instituted within a hundred mile por- 
ee tion of the pipeline south of Fort Simpson during Feb- 
i Yuary and March 1975. A program of reconnaissance 
: observations and test drilling has been carried out 
; through the summer, beginning on May 27, 1975. 
a Slopes have been mapped 
a and measured both along the pipeline and in adjacent 
+2 | areas. The purpose of the measurements is to provide 
13 | comparative data with which to assess slopes at the pro 
3 posed pipeline route, particularly major slopes at 
15 ; : | 
| river crosSings. | 
16 | 
The data are also used to | 
2 select alternative routes where slopes crossed by the | 
oi pipeline may be less severe. Drainage studies have | 
a also been conducted in representative terrains at varicus 
a locations along the pipeline route. These studies | 
ea provide base data which will be used in defining | 
se existing drainage conditions and which will provide the 
e basis for developing design methods. 
pe A drilling program has wel 
aa been instituted to determine soil conditions at the | 
ie locations of critical slopes at river crossings as wea 
- as within the drainage study areas. 
- Q In previous testimony for 
a the Geotechnical Panel, you described retrogressive 
= or retreating thaw slides as being a prominent feature 
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Bouckhout, Drew, Claridge, 
Davison, Vaartnou, Lawrence, 
Taylor, Reeves -- In Chief 


along the pipeline route. Can you comment on the 





impact of this type of slide? 


A Retrogressive landslides 
are the most severe form of slide along the study area. 
Retrogressive landslides are almost always initia‘ed by! 


erosion, frequently along a bend in a river where steep 





slopes may have formed. 

In combination with ice- 
rich fine grained soils, a retrogressive type of 
slide may occur. Our principle concern is therefore 
to recognize the conditions where this type of sli 
May occur and to avoid suich*slopes and especially loca-| 
tions where there is a potential for erosion. | For 


example, we attempt to route the pipeline where 


(D 


possible within straight reaches of the river wher 
erosion is usually minor. | 

Major landslidina can 
prevented by countering the erosion process once 
recognized. Hence, an important aspect of slope 
stability assessment is that the pipeline route be 
inspected at regular intervals during the first few 
years of operation. Application of granular riprap 
would be a primary treatment used in controlling 
erosion. Procedures would be developed for use during 
and after construction to ensure that suitable measures 
are implemented at an early stage in the erosion proces 
to prevent the ees of a retrogressive landslide 
within the pipeline right-of-way. 


Q Would you please describe 
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1 Davison, Vaartnou, Lat MAWrence ; 
Taylor, Reeves -- In Chief 


Bouckhout, Drew, Claridge | 
| 
in more detail the drainage studies which you are con- 


ducting and how they will be used in providing environ- 





mental protection? 


A We feel that drainage must 





be studied primarily in the field, as drainage and 
erosion characteristics are controlled by a variety of 
factors, most notably topography and soil conditions, 


which cannot be adequately assessed from a review 


| 
| 
either of maps or of aerial photographs. The data 
which we feel are essential to an understanding of 
drainage, both as it presently exists and as it will 
be affected by the pipeline, are as follows: | 
1. Depth of unfrozen 
surface layer from season to season. 
2. Location, dimensions 


and estimated flows within active flow channels. 





3. Location and dimensions 
of seasonal flow courses. | 

4. Slope gradients on a 
local topographic scale. 

5. Permeability or 
hydraulic conductivity measurements in surficial 
unfrozen soils. 

Preliminary results from 
our spring reconnaissance of two study areas were 


presented to the Commission on August 19, 1975. Today 


conditions within two of the study areas. I will show 


I will make a brief presentation of the drainage 
some slides. I will make a correction.. That was 
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Bouckhout, Drew, Claridge, 
Davison, Vaartnou, Lawrence 
Taylor, Reeves -- In Chief 


September 19 rather than August. 


This is one of the study 


areas located at Mile .536.9 between the Whitesand Rive 


and the Ochre River. 

Q With the other hand you 
can handle the pointer. 
A If only I had one more hand. This area is located at 
Mileage .536.9. To the north of this is the Whitesand 
River. To the south is the Ochre River. 

The pipeline follows very 
approximately where the seismic line has already been 
cleared. The study area was within approximately this 
area. It is roughly 4,000 feet long and about 1,000 
feet across the eetine. 

The terrain is typed as 
a ritual lake basin. Number 1 -- it is basically a 
Clay deposit. The drainage source is in a ridae of 
low hills located here essentially we're looking at 
cross flows through drainages that I am indicating in 
very rough terms here. It enters a creek which drains 
from the small lake into that lake. 

Here is an example of a 
close-up view of one of the minor streams. It is a 
stream that has carried water throughout the summer. 
You note that me barely visible on this photograph. 

It was carrying a depth of water about 6 inches, about 
a foot width with a flow of about 1/2 foot per second. 
It is very minor and it is something that I think one 


of the conclusions we arrived at was it is rather 
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Bouckhout, Drew, Claridge, 
Davison, Vaartnou, Lawrence, 
Taylor, Reeves -- In Chief 
difficult to pick up even the drainages with aistinct 
flow and almost impossible to pick up the ones without 
flow without a ground type reconnaissance such as this. 
This is one of our purposes in reviewing on-site 


conditions. 


Here is an example of 





the organic mat which covers practically all of the 











8 
; drainage areas we studied. Incidentally we did study 
+e eight of them in total in a variety of topegraphic and 
a terrain conditions. This small excavation is to a 
is depth of five inches at which the permafrost table was 
am encountered. This was in early June so it's rather 
Hn Shallow. By the end of the summer, it had regressed 
i by about another foot in this location. 

You will note there is a 
16 | | . here . c | 
i small reflection/indicating water and the mechanism of | 
o ground water flow at this point is flow right along che 
“8 top of the ice. The peat itself is moist and the flow 
#3 is within perhaps two or three inches directly above 
4 the ice. As part of our study we installed geo-nor 
oe type piezometergwithin the peat layer and conducted 
ae insutu tests to determine the conductivity of the 
ri material and through measurements of slopes we were 
a able to arrive at an estimate of the active layer flow. 
oe We concluded that most 
es of the flow at this time pt the year occurred in this 
peat. Later on in the season as the frost level 
55 regressed, the peat dried up and the flow tended to 


| drop down into the mineral sOils beneath. 
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Bouckhout, Drew, Claridge, 
Davison, Vaartnou, Lawrence, 


: Taylor, Reeves -- In Chief 

: This is another seasonal 

: drainage course. It is about 8 feet wide just running 
’ through approximately like that. You see little string 
: of standing water. There is no evidence of flowing 

: water but there is a depression. You can't see it on 

. the photograph. You have to see it in three dimensions 


The depression is very minor but it is continuous rathe 
sinuous but continuous and we feel this would be a 
major conductor of water immediately after snow melts. 
That is the type of drainage that we feel is very 
important to account for in designing mound breaks, 


that it will carry a good deal of water early in the 


up. | 
| This is another example | 


of a low-lying area. It's actually about 80 feet wice | 





at this area. That would become wet and would serve asja 
seasonal drainage course. There are tiny meandering 
depressions through this which would carry water and 
again in the final design stage we would have to assure 

A eT es Bae ces up each of the low areas and 


this is one that the probe is stuck into and following 


year. Later in the year it probably is going to dry 
back like this and install a mound break. 





24 

56 This is a representation 
sa of the results of that particular study area. Just for, 
27 the record, the mileage indicated on the slide is | 
re incorrect. It shouldn't read 536.9. 

29 
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Bouckhout, Drew, Claridge, 
Davison, Vaartnou, Lawrence 
Taylor, Reeves - . Chief 


The upper diagram diagram 
shows the both active and seasonal drainage courses. 
The only active course, as I pointed out in the ae:..al 
photograph, is this solid line which drains this 
small lake into the larger lake on the left. Ail of 
the dashed lines represent seasonal courses, the drainag 
is all from top to bottom, in other words from east to 
west, crossing the pipeline, which is represented by 
this solid line. 

The number of courses on this 
particular plot, I believe it's a total of 10 over a 
distance of about 4,000 feet, so anyone who is 
interested in averages, that would work out toa 
drainage course every 400 feet. 

Beneath it is a plotd the 
permafrost depths, or the depth from the ground surface | 


to the permafrost table to be more accurate, in early 





June, and the dominant depth was between five and eleven 
there 

inches. There were, generally/ was a thicker 

unfrozen zone within the drainage courses. We found this 

the drainage was often in the order of two feet to 

3 1/2 feet of unfrozen material, and I think reflects 

the presence of water, and as the summer progressed we 

found that the depth to the frost table increased by 

on the average of about a foot to a foot and a half. 
This is the same study area 

on the lower part of the'slide. It's a representation 

Beane with high ground marked and low ground 


marked with the separations shown by the dashed lines. 


The traverse lines that were followed are indicated 
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on these lines. and slopes were measured using an 
inclinometer, both parallel to the pipeline and trans- 


verse to the pipeline. Now the typical topography. lm 


maximum of 8%. Here is a maximum point. This location, 
if we had gone further up the flank of the hill we 
would have found that percentage increasing to about 
15 or 20%. | 

Now, these slopes are important, 
both from a hydrologic prediction point of view and 
to estimate the active layer of flows and what we have 
done in the upper diagram is take the piezometer 
results and they were obtained right in the middle of 


this section slopes range from about 1% up to a 
the area here and we have calculated the flow through 


the active layer that time of year. It's plotted 


| 
| 
against a scale on the left, which is exaggerated by | 
100 times compared to the other line here, which | 
represants the combined surface runoff based on a 
50-year storm. In other words, the maximum runoff 
during a 50-year period. 

Now, if you reduce this active 
layer of flow by a factor of 100, yau would visualize 
it being a very small proportion of the combined sur- 
face runoff that would occur in a 50-year period. 
Beneath the middle line here, the vertical lines 
represent on one scale the maximum anticipated flow 
through a pipeline break, and for this example it's 
in the order of five cubic feet per second and on the 
left is the corresponding velocity through that break, 


and these range from about .3 feet per second up to a 
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30 ice-rich soil, we're indicating that a dry granular 


1 maximum of a little over one foot per second. What we 
5 are proposing in our design is to relate the allowable 
3 See through the breaks to the type of soil 
A which underlies it. and where the velocities exceed 
> what we would term a threshold criterion for a soil 
6 type, then we would protect it through use of granular | 
54 or other types of protective material and then we'll | 
g give an example of that in the next slide, 
9 Where protection is required, 
10 this is a schematic view as to how it would look. In 
aah: plan the pipe runs left to right. We are assuming 
12 that we have a slope parallelling the pipeline. Thus 
guide fill 
13 we have put in a small / of sand and gravel which 
14 serves, to deflect the fliow into,the berm, In addition | 
1S we would expect the cross-flow running from the bottom 
hs to the top of the slide. The sand and gravel would 
17 be set in terms of gradation by the velocity criterion | 
18 that I referred to. In longitudinal section, if we | 
19 took a section AA, like so, here is the sand and gravel 
20 protecting the ditch. There would be sandbags treated 
ay with cement to protect the pipe mound from erosion, 
45 and that protection would extend for, we've shown, eight 
she feet beyond the edge of the break. 
24 In the case of an ice-rich | 
25 soil, where we felt that there was a concern for thawing| 
re and depression, we would perhaps place insulation as | 
29 shown, directly beneath the gravel. Another cross- | 
28 section BB, which runs like so on plan indicates the | 
29 insulation and the overlying gravel, and if it were in | 
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backfill would have to be placed to avdid the possibilit 
offthaw settlement. 

This is the second study area 
that I'm referring to today. It's tat Mideage.wd 1ld.3, 
it's just to the north of Chick Lake, which yeu see 
here. The pipeline roughly parallels the Canadian 
National Telegraph -- Telecommunications line which 
runs like so. North is that direction, to the right. 

This is a very distinct cross-drainage pattern. You | 
can see the drainage courses as the dark streaks. It's | 
in a glacial lake basin, lacustrine Beaneieh again | 
with a thin cover of slope wash. The dimensions of the | 
area run from here to about here. Again it's about | 
3,000 feet long and about 1,000 feet across. | 

Again,we have plotted the | 
active and seasonal drainage courses. You may he able | 
to see some of the solid lines that are active flows, | 
the dashed lines are inactive. in spite of the | 
very prominent looking drainage, we found that there 


were actually fewer crossings in this stretch than there 





were in the previous area studied and this may reflect | 
the fact that there are slightly greater slopes and | 
the drainage is more concentrated and as a result there} 
are fewer drainages necessary to conduct the flow. 
Permafrost depths again are shown beneath a quarry with 
the figures, but we found that the depths were 


‘ . anh 
slightly greater than at'the previous location, in spite 





of the more northerly latitude and this probably 
reflects the presence of slightly disturbed moss and 


the absence of trees due to a fire which had occurred 
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a number of years previously, and the moss had been 


RO 


charred in a few places and we feel this has detracted 

3 slightly from the insulation characteristics of the cove 
4 Again the plot of slopes and 

5 the slopes were taken across the pipeline and along the 

6 pipeline and on this diagram range up to oh, about 

7 four or 5% total. The break design, as in the previous 

8 presentation and an estimate of combin@éd surface runoff 


9 and active layer of flow shown below. 
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Here is just an example of 





what happens in a situation where drainage ss not 
controlled. This is a slide from mileage point 430 on 
the pipeline, mileage 430 on the pipeline, but it 2S. .0On 
the. CNT. lane-gust, a mile or SO away from the proposed 
pipeline route. There is a very, very minor source 
of water just below to the right of this slide and it 
has not been controlled to cross the right-of -way and 
there is a 14%. slope down into a river, a very Sal 
stream Beane) OHS passes’ through at this Soin and 
because of the cross-slope the small ee been 
captured. pit is a tianie tepec of clay which has been 
undercut by the run-off and beneath the clay is fine 
cohesional sand and that has eroded out with fairly 
dramatic results. I might podnt.ute that..thas. type 
of situation actually is quite rare along the CNT line 
and I think the point I would like to make is that at 
the time the CNT line was put in, there was ee On eeAL 1G 
not a great deal of attention put to trying toprevent | 
disturbance of the surficial layer and to put in 
adequate cross-drainage and my own feeling 1S that its 
reassuring to see that there are actually very few 
examples of this type of erosion, when you consider tha 
there was not a great deal of protection provided for 
the right-of-way. 

An example of the thaw slide, 


a retrogressive type of failure, in every case in our 
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study we noted that either a river or a lake was 
responsible for the initiation of the slide, that in 
some cases they would be immature in developing, 
There actually is a line at about that point and about 
that point where this slide is extending and beginning 
to be initiated by tow erosion from this lake and 
you can see the dramatic effects that it can have. 

THE COMMISSIONER: And that,Mr. Claridge, is 
a natural cause? 

A This is.a natural cause. 

I think the point again that we have tried to stress 
is that slides of this nature just do not occur without 
a cause. That they occur on steep slopes. There is | 
always a source of erosion at the tow . They begin | 
very innocently but they are predictable, they are 
understood, they do occur on relatively steep slopes 
which when one recognizes what the general conditions 
are, where a slide will be initiated, one can then go | 
and find a location where this type of slide is very 
unlikely and if the process leading up to a development 


of this type of slide is recognized, it can be counter-| 





acted through the use of riprap. 

That completes my answer to 
question five, Mr. Gibbs. 

@ Mr. Claridge, how will 


sheet flow be affected by the drainage provisions you 





have just described? 


A Well field studies have 
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1 In Chief. 

2 

: | shown that sheet flow as it is known, is in reality 
4 a combination of poorly defined but distinct surface 

5 drainage channels and active layer flow. We have 


determined that the method of treatment of defined 
drainage courses will apply equally well to the surface 
portion of the sheet flow. Further, that portion of 
flow occuring in the active layer has been determined 
to be a small proportion of the total flow occuring 
during run off period and also in respect to the total 
amount of drainage which is affected by the pipeline. 

Q How do you propose to 
control erosion in the short term immediately following 
construction? 

A Our efforts to date have 
been focused on three areas of concern. They are: 
1) protection of the right-of-way and any adjacent 

or disturbed terrain where concentrated flow will 
exist. 
2) location and dimension of mound breaks where flows 
will be concentrated. 
3) the effects of dispersed or concentrated flow along 
highly disturbed ground such as adjacent to the 
pipeline mound or on the surface of cut slopes or 


ETEVS? 


disturbed ground, if left unprotected, will be highly 
susceptible to erosion. This is especially so where 


the pipeline descends slope. 





| 

| 

| 

| 

| 
. The pipeline mound and a 
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The vegetation procedures 
described by Dr. Vaartnou, will provide long term 
protection. However, short term control, particularly 
during the first summer, following grading and pipeline 
installation will require additional treatment. The 
type of treatment employed with depend on the degree 
of the disturbance of the terrain, the potential for 
concentrated flow and the particular soil base conditions 
which pertain. 

Among the temporary erosion 
control materials which will be utilized in areas of 
tenes) erosion are the following: | 
1) available protective cover, such as, brush, logs, | 

and wood chips. 


2) granular protection which would be covered by a 


layer of topsoil, which in turn would be covered by 
shreaded organic material. 

3) Manufactured mulches, such as wood fibre, straw, 
or excelsior blanket. 

4) eer te nettings. Nets would consist of jute 
where a maximum protection isrequired.or perhaps 
substitutes such as paper or other biodegradable 
substitutes. Nets would be applied either in con- 
junction with mulches or otherwise on their own. 
Nettings would be applied principly in swells and 
immediately adjacent to the pipeline mound where 
concentrated flows may occur and the base soil is 


highly erodible as in ice-rich fine grain soils. 
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l In Chief. 

P. 

3 Q What measures do you 

4 propose to prevent siltation of streams, particularly 

5 those which contain important fish populations? 

6 A This question may be 

7 answered in two parts. The first part dealing with 

9 silt originating through bank and slope erosion. The 

9 second part treats siltation which arises from trenchin 
10 the stream bed during construction. 

Wy If the surface treatments 

12 of mulches, netting and revegetation are fully effectiv 
1 on the slope approaches, moving water will not have 

14 an opportunity, to take up) silt and further measures | 
15 to protect against siltation will not be necessary. 


| 
However, additional precautions 


are warranted on steep slopes where flow velocities | 
| 
may exceed threshold values and especially where highly 





erodible soils exist in proximity to a fish stream. 

The type of precautions would 
depend on the site specific conditions. Among the 
protective devices which are being considered are the 
following: 

1) breakers placed along the right-of-way, sorry acros 


the right-of-way, or disturbed zone adjacent to the 





pipeline mound to reduce the velocities or to | 


rs | disperse concentrated flows where the pipeline 

28 | decends a slope. 

29 2) checks installed, as above, except within drainage 
30 ditches where they are permitted in unfrozen or 
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1 In Chief. 

2 

3 thaw~stable soils. 

4 3) diversion berms to divert cross-flows to adjacent 

5 drainage courses. These would be especially 
6 | applicable where flow would otherwise pass on to a 
ri, cut slope. 

8 4) siltation basins may be provided at the tows of 

9 steep slopes to trap silt and prevent in from | 
10 entering streams. These would be especially isesun4 
gee where severe longitudinal drainage follows a 
12 pipeline right-of-way. 
1s3 5) granular protection including the application of 
14 light riprap within the right-of-way at minor 

1» stream crossings. Major streams and rivers would | 
16 be given individual design study and I might add | 
14} a good number of the minor streams as well. : 
18 6) granular backfill of the pipeline trench where | 
i? highly erodible soils are encountered and where the 
20 degree of slope exceeds the threshold value 
24. permitting erosion of soil. With respect to possible 
ae siltation arising from trenching operations in 

26 streams and rivers, our approach is to return the 
24 stream bed as much as possible to its original 


25 state. Most of the stream and riverbeds crossed 

i” by the pipeline have a cover of granular soil. 

a Construction activity would be directed at returnin 
28 | the same or equivalent imported soil to the bed so 
30 protected against scouring. Construction ‘of ‘river 


| 
| 

29 | that any underlying fine grained materials are 
| 
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In Chief. 


and stream crosSings will generally be done during 
the winter when the potential effects on fish will 
be minimal in most cases. If situations develop 
where construction proceeds at another time of the 
year or if the fish would be severely affected by 
the trenching and backfilling activities, temporary 
diversion would considered. Stream diversion would 
be made by means of a culvert or an excavated 
by-pass channel. 

Q Please describe the procedure 
which you would follow in final design for control of 
drainage and for erosion protection? 

A The first element of final 
design would be to locate all seasonal and active 


| 
drainage courses using arial photographs and eal 
and adding to the identification during the walk-over | 


survey. 

Local soil and ice conditions 
will be determined and a final stage of probing and 
surficial protection would be designated according to 
the results. 

A design change manual would 
also be developed to describe the basis for selecting 
erosion control methods and to provide the logic on 
which an inspector may prescribe alterations during 
construction where conditions are found to be different 
from those assumed in the design. 


Hydrologic assessment of surfac 
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l in -Chies. 

2 

3 run-off will be made along the entire pipeline route 
4 on a mile by mile basis during final design. The 

S assessment will be based on analysis of Seana earion 
6 data and the interpretation of aerial photographs and 


and size and slopes of catchment areas can be determined. 


| from 
topographic maps/ which the main drainage courses 
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30 and by the third year, 100%. 


banner etre | Bouckhout, Drew, Claridge 
Davison, ‘Vaartnou, Lawrence 
Taylor, Reeves - In Chief 
1: We recggnize that the selec- 
2 tion of erosion prevention procedures are in a state 
3 of development and we acknowledge that further study | 
4 will be required to demonstrate the effectiveness of | 
5 the various procedures. Therefore, test areas are | 
6 | proposed which would be monitored throughout SS AR A Se 
7 to assist in confirming the most appropriate procedures | 
8 We also acknowledge the desirability of assessing the | 
9 effectiveness of the revegetation and protective 
10“ measures which have been instituted on the Trans-Alaska 
ll Pipeline. We anticipate that, by the time erosion 
12 control is to be instituted on the Mackenzie Valley | 
13 Pipeline, sufficient time will have elapsed to permit 
14 a proper evaluation of the methods used in Alaska. 
15 THE COMMISSIONER: Excuse me. | 
16 Dr. Claridge, how much time will have to elapse from | 
14 now to permit a proper evaluation of the methods used | 
18 in Alaska in relation to drainage and erosion control? | 
19 A We are already looking 
20 at an inspection tour in Alaska next spring, either | 
2% late spring or early summer. There will have been a | 
22 year since the excavation of most of the cuts there. | 
24 I don't think that they are going to be fully aclertiaud 
24 or become unstable, whichever way they're going to go | 
25 | for about two to three years, but I think we'll have | 
26 | a very good indication of how the measures are acting | 
at after one year and I think next spring we will know 
28 a lot more and I wuld say perhaps we'll know 60% of 
23 the answer, and I think by the second year about 90%, 
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Bouckhout, Drew, Claridge 
Davison, Vaartnou, Lawrence 


Taylor, Reeves - In Chief 

THE COMMISSIONER: Right. 

MR. GIBBS: Q What is your 
view towards the maintenance of erosion controls 
following construction? 

A ve recognize that design 
and construction control for preventing erosion will 
not be fully effective and that a program of maintenanc 
and repair will be necessary during the first few years 
of pipeline operation. A maintenance manual will prim 
arily follow the procedures set out in the deSign chang 
manual and will describe treatment methods to be 
applied to a variety of erosion conditions set out. 

In some cases it may be necessary to install alternativ 


control measures, or in other cases it may be sufficien 


to repair one that has been established but is not 





fully effective. We expect that maintenance procedures 
can be fully specified during the final design and 
construction periods. 
THE COMMISSIONER: I think 
we'll stop for coffee now, Mr. Gibbs. Thank you, sir. 
(PROCEEDINGS ADJOURNED FOR FEW MINUTES) 
(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 
MR. GIBBS: Q Now, Dr. Vaartnou, 
we get to the important part now, the farming part. 
Dr. Vaartnou, you're a consultant to Foothills Pipe 
Lines on matters relating to vegetation! 
» WITNESS VAARTNOU: Yes. 
Q ‘Does the sheet attached 
to the prepared evidence and having your name at the 


top accurately describe your academic qualifications and 
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eh meee | Bouckhout, Drew, Claridge 
Davison, Vaartnou, Lawrence 
Taylor, Reeves - In Chief 
experience? 
A Yes. 
Q Would you read the 
contents into the record, please? 


A My education. I studied 


plant science <-~ 
THE COMMISSIONER: What page 


MG chat. ate 

MR. GIBBS: Page 70, sir. 

THE COMMISSIONER: Sorry. 

A Studied plant science 
and agricultural economics at the University of 
Tartu in Estonia, and at the Royal Agricultural College 
in Uppsala, Sweden. - Received Bachelor of Science in 
Agriculture in 1949. Master of Science in Agriculture) 
in field of plant science in 1953, University of 
British Columbia. Doctorate of Philosophy in grass 
ecology and taxonomy, Oregon State University, 
Corvallis, Oregon. 

My experience, 1942-1944, I 
taught at Koljala Agricultural School in Estonia. 
Subject area of management of forage crops. 

1944 to 1949, worked as a 
research associate in the Institute of Plant Husbandry 


at the Royal Agricultural College in Uppsala, Sweden. 


affect the growth of plants. 
1950 to 1953, worked as a 
graduate research assistant at the University of 


| 
| 
| 
| 
| 
My field was plant growth hormones as they 
British Columbia's Department of Plant Science. This 
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was in the field of plant ecology, specifically inves- 


tigating environmental effects of plant biochemistry. 

ig54'"to 1959, worked ‘asa 
research assistant and specialist in the fields of 
turf research and plant biochemistry. 

1959 to 1966, supervised 
University of British Columbia's grounds and botanical 
gardens, landscape maintenance, construction and design 

1967 to 1968, employed as a 
research scientist in forage ecology at the Research 
Station in Beaverlodge, Alberta. I established a genea- 
ecological garden for northern grasses and surveyed 
and collective native ecotypes and naturalized land- | 


races of grasses from Northern Alberta, British Columbid 


g 
} 


Saskatchewan, the Yukon, Alaska and the Mackenzie Valley 
These plants were selected and collected at 50-mile 


intervals from Vancouver to Fairbanks; from Edmonton 





to the Beaufort Sea (Garry Island); and from Prince | 
Rupert to Northern Saskatchewan. They were planted in 

a uniformity garden at the Beaverlodge Research Station 
for future study. 

1969 up to present, during 1969 
and '70, I worked as a supervisor of plant pathology at 
the Plant Industry Division of Alberta's Department of 
Agriculture and since 1971 have been the head of the 


Botany Section of that department's Plant Industry 


During the last four years I 
have been adively engaged in reclamation research for 


Laboratory. 
the purpose- of re-vegetating disturbed, uncultivated 
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Bouckout, Drew, Claridge, 
Davison, Vaartnou, Lawrence 
) Taylor, Reeves - IW Chief 

areas in Alberta. This work is carried on through the 
co-operation of the Alberta Departments of Agriculture, 
Environmen t, Highways, and Lands & Forests; various 
departments of the University of Alberta; and private 
industry. 

Beginning this year, I am also 
project leader for empirical revegetation research for 
the Alberta Oil Sands Environmen tal Research program, 
which is financed by the Alberta and Canada Department 
of Environment. | 

Q Dr. Vaartnou, your 
publications relating to reclamation are those listed 
in Appendix "A"? 

A Yes. 

Q What is the purpose of 
your testimony before this Inquiry? 

A I am testifying to des- 
cribe the revegetation program of Foothills Pipe Lines 
Ltd; The objective of this program is to help restore 
a self-supporting ecosystem along the right-of-way and 
in other areas disturbed by the construction of the 
pipeline. 

Q Are you responsible for 
anyportion of Foothills' environmental plans? 

A As a consultant to Foot- 
hills since July 31, 1975, I hawe helpéd prepare the 
draft of the "Applicant's Response to the National 
Energy Board Deficiency Letter No. 5, Question 10" 

BP every identified areas requiring further research -- 


some of which is now in progress. I am also responsibl 
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Bouckhout, Drew, Claridge, 
Davison, Vaartnou, Lawrence 
Taylor, Reeves - In Chief 
for preparing Foothills' revegetation specifications. 

Q Have you made use of the 
research of other experts in this field? 

A Yes, I have. The works I 
have consulted are listed in Appendix "B". 

Q What is the objective of 
Foothills' revegetation program? 

A The objective of the 
program is to help nature restore a self-supporting 
ecosystem through rehabilitation of eal dis- 
turbed by pipeline constructionfnd related activities. 
This will be done by using eC@types OF gpnecies currentl 
found in the area as much as possible. The program is 
designed to help protect and restore the soil temper- 
ature regime and to aid in the control of erosion 
by revegetating disturbed areas as soon as possible aft 
construction. This must be done on both an immediate, 
short-term basis and also over the long run. The 
immediate benefit which revegetation provides on a 
short-term basis is a reduction in wind erosion and in 
erosion by surface runoff. 

Finally, when the revegetation 
program has been completed, the area that had been 
disturbed by construction activity will be left in an 
eesthetically pleasing state. 

Q Please outline the reve- 
tation program proposed by Foothills Pipe Lines. 

A We propose to use fast- 
growing native grasses and naturalized landraces of 


introduced grasses, selected from various locations 
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BURNABY 2, B.C. Bouckhout, Drew, Claridge, 
Davison, Vaartnou, Lawrence 
; Taylor, Reeves - In Chief 


in the Mackenzie Valley, in order to quickly establish 
initial ground cover. Canadian ab cenk Ghar on the 

other hand, appears to intend to use agronomic varietie 
We also plan to use seed of some native legumes and 
native shrubs, if possible. 

THE COMMISSIONER: Excuse me, 
Dr. Vaartnou, agronomic varieties are imported, is tha 
is not the equivalent? 

A Not necessarily. Agron- 
omic varieties is varieties developed usually for 
forage quality and quantity, and the Main purpose 

of the 
there is the yield/vegetative material which can then 
be harvested. They might be both introduced exotic 
species, or native species, if developed locally. 

But as much as I know there is no native 
species developed in Mackenzie Valley, so all of them 
should be considered introduced from one location or 

the other, from America, or most of them introduced 
from Europe, but basically developed for quality and 
quantity of the forage or some long grasses for the 


beauty of the heavy maintenance requirement as lawns, 


around a house. 
Q All right, thank you. 
the 
A In/areas which are 


difficult to rehabilitate by seed, we will also be 
using vegetative propagation through the technique 

of shredding, using rhizomes, stolons, root stalks, and 
stem cuttings. In addition some river banks may be 
hand-planted using both stem cuttings and rooted 


cuttings. 
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Bouckhout, Drew, Clersage, 
Davison, Vaartnou, LaWrence 
Taylor, Reeves - In Chief 
MR.GIBBS: Please define the terms 
"native species, naturalized landrace, agronomic 


variety" and also elaborate on how ecotypes of the 


Same species can differ from each other. 


A A native species is a 
Species developed through natural evolution ina 


certain geographical area. A naturalized landrace 


is a race of an introduced Species developed in and 
adapted to local environmental conditions so that aby of 
is able to survive in competition with native Species, 
An agronomic variety is a 
variety of an introduced or native Species developed 
for forage yield and quality, or as a lawn grass for 


landscaping purposes. 


Ecotypes of natural varieties, 


developed in local micro-environmental conditions are 
adapted to a certain soil and climatic conditions. 
They may differ from each other through demands of 
Soul d16t,, MucritLon, moisture, temperature, bio- 
competitive ability, disease resistance, seasonality, 


root systems, and color production. 
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Bouckhout, Drew, Claridge, 
Davison, Vaartnou, Lawrence, 


1 Taylor, Reeves -- In Chief 
2 Q Why do you intend to use 
; ; ¢iand 
3 native species and naturalized races of agronomic specie 
4 rather than agronomic varieties as indicated by Arctic 
Gas? 
6 A Native ecotypes developed 


| 
i under local environmental conditions are obviously suited 





8 to their local environment. Usually they are resistant 
9 to the local diseases and can be considered as the most 
10 suitable for rehabilitation disturbed areas. 

i) Plant growth regions can 
12 best be used to select a species considering that» 
ee where a plant occurs in one part of the region, it can 
14 be successfully grown in all parts of that region 

is providing that it be planted in situations similar 

Wa to those in which it grows as a native. . 

lg Until we have more infor- | 
18 mation about the interaction. of tests with plants in 
19 various environments, the safest strategy is to favou 
20 a diversity of plant species of local: i genetic 
as origin. 
yee Commercially available 

oye agronomicwarieties developed for yield and forage 

24 quality are usually susceptible to northern diseases 

25 such as snow mold.and other cold tolerant diseases. 

26 | These agronomic varieties will not provide permanent 

2A ground cover and, instead of helping in the establis- 
28 ment of natural regrowth, Wilt prohibit -or delay 2t. “To 
29 clarify ecotypic differences and demonstrate some 


30 diseases, I would like to show a few slides. 
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Bouckhout, Drew, Claridge, 


, Davison, Vaartnou, Lawrence, 
Taylor, Reeves -- In Chief 


Right here, we have at 
presently testing agronomic varieties and native 
ecotypes in various natural soils, without any fertil- 
izer. There is sand -- natural sand, silt, peat. 

Tailing sand is considered 


one of the lowest or no nutrition containing material 


and the tar sand was considered to be one of the most 
severe conditions where the plant could grow. 

In this case, this is 
Alopecurus pratensis or Meadow foxtail. That's oneof the 
best agricultural varities for northern areas. It 
indicates that it grows very well silt and peat without 
any fertilizer where the natural fertility level is 
quite high. 

THE COMMISSIONER: Is the one in the middle | 
peat. | 
A This one is peat. I am | 

sorry the slide didn't come out very well. 

And since usually quite 
rich in the nutrition point of view. None of them have 
got any additional fertilizer. You come to the sand 
and tailing sand andtar sand -- the growth is very poor 
and usually after three or four months, the plants are 
not able to survive there. 

Now, if we go to here. 

Some of this local natural ecotypes -- nature ecotypes. 
This ecotype of slender wheatgrass is collected close 
to Fort Norman and you could see at the early growth 
of this ecotype of slender wheatgrass is very similar 


to each soil type. There is really no difference. Yes, 
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Bouckhout, Drew, Claridge, 
Davison, Vaartnou, Lawrence, 


l Taylor, Reeves -- In Chief 

5 there is -- a little bit more dense growth of those ones 
3 but actually it could be started very well on each 

4 soil type provided that that there is a moisture avail- 
5 able to get the seed growing. 

6 Now, I can demonstrate the 
‘7 ecotypic difference. This is Western wheatgrass, | 
93 Agropyron smithii. This on the next light indicates 

9 two different ecotypes selected close by the same 

10 environmental district from various soil types. 

il This one is selected 

12 from very poor. soil type. You can see if we plant the 
13 Same ecotype in the greenhouse soil with the best 

4 growing conditions -and fertilized tailing sand was the 
15 worst conditions. You can see in both cases, this 

16 ecotype grows very well. 

7 Now, we see the same | 
18 species that selected originally from the good soil 

19 about twenty miles farther than the other ones. 

THE COMMISSIONER: 

20 Q Excuse me. Selected from 
2] the what soil? 

22 A Very good soil. 

23 , Q Good soil. 

24 A Very fertile soil. Now, 
25 | if we plant this in greenhouse soil, it grows as weil 
=e as other ecotypes that you think this ecotype is 

27 developed in the very poor conditions, or very good 

28 type conditions, sorry. Now, if we plant it in soil 

29 that is really very, very poor, you could see the 


difference and that is one of the basic criteria 
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Bouckhout, Drew, Claridge, 
Davison, Vaartnou, Lawrence, 
Taylor, Reeves -- In Chief 
fe) 
that has been for me selecting the ecotypes for none 


Maintained conditions for revegetation purposes. 
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eeareriec Cen ames Bouckhout, Drew, Claridge, 
Davison, Vaartnou, Lawrence, 
Taylor, Reeves - In Chief 
ii Over here again another 
2 agronomic variety, in this case smooth loam. 
3 If we plant it in regular clay soil, good soil 
4 it grows very well. If we plant it in a tar, sand, that 
5 is one of the poorest conditions, really there is no 
6 growth. If we mix those two soils we get some average 
7 growth, and that is what we can expect if we plant 
8. that in the field. We require a heavily fertilized 
9 area maintained in order to be able to keep that 
10 plant “in. 
the 
il Now the other aspect on/re- 
point 
12 vegetation/is acidity. Over here we compare four 
3 Ph. levels starting from the. Ph-3.5.,. 5.7, and 9.5. 
14 This case again is the same species as the 
1S previous light loams in areas of smooth loam. You 
16 could see it in near neutral conditions, in near 
17 neutral 7 and near neutral 5. This species is 
18 reasonably well-adapted and can be grown. If you go 
LS to acid conditions, Ph-3.5, you see that plant is 
20 not going to survive very long. If we go to the 9.5 
21 this variety did not grow at all. 
ae So it means that there is 
a so limited a range for this variety to be useful for 
24 revegetation purposes, and this is one of the best 
25 forage grounds. 
26 | Now, if we go to the native 
27 ecotypes again, the same as I mentioned before, slender 
28 wheat grass, you can see it, there is better growth on 
23 7 and 5, but this one is adapted to the more acid 


30 condition and the grow&h on Ph-3.5 is reasonably good. 
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But this species is not adapted to the high level 


either, but we could expect that we would use, and 
this would be/fmore successful on lower Ph. areas. 
But we can expect certain areas in the Mackenzie Valley 
: Now, there is another native 
grass that we are planning to use on these sandy 
tills nidnd Wotos bbs control is necessary. This grass 
Festuca saximontanais native in northern areas here. 
It does not grow very much on the surface. This grass, 
the production of the surface is approximately 20-25% 
of the growth. 75 to 80% of the growth occurs before 
-- below soil level,or inside the soil in the roots 
growth and for sandy stabilization, for sandy slopes 
inforthern areas dry conditions, it is one of the best | 
grasses. and it SEowstweil on nearly every Ph-level 
of 3.57 and 11, so the latitude on that point of 
view, another test has indicated that this grass has | 
no response to the fertilizer and the latitude on | 
the soil conditions it does not grow on heavy glace, 
that is loose sands. It is a very good and it's a very 
wide latitude on Ph point of view and as much as I 
could see, this one would be the one of the best grasse 
to use for stabilization of sandy slopes. 

Now I mentioned one was befor 
the disease resistance. I think this sapewn is not 
pointed out very much. When I get into Northern 
Alberta, 1967, first the thing was asked to me to 
find out the winter damage. Now, it is believed that 
the cold is the one what kills the plants in the 


winter. We started to look around on perennial grasses 
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: introduced grasses in Beaverlodge area, and we found 

4 at Beaverlodge, 75 to 90% is not the cold killing | 
; the grass but cold-resistant diseases and in that | 
4 case sclerotinia borialis is one of the northern snow | 
; moulds Jae this nursery, this is my nursery in the | 
S| centre this demonstration of 16 varieties of agrostis | 
7 introduced from States and Europe. Both sides here 

8 and here, the picture does not show all the area, is 

3 the selection what I brought down from the north, 
i local ecotypes. It appeared to me that rt*s suggest, 
~ that one of the agrostisto be used on revegetation of 
ee Mackenzie Valley is seaside bent grass. Seaside bent 
13 grass 7 

/is one from this point to this point. 

a Varieties developed in 
15 


Southern Oregon are not necessarily resistant to the 


-there are varieties within that species guite 
disease. 
resistant to thé/ They are the same species. They 


are introduced also, but there is resistance, but 


| 
| 
| 
before we select the variety of the lawn grass and | 
the forest crop, we sha@uld consider these grasses | 
resistant to the cold but not resistant to the local | 


| 
16 local diseases here. Other varieties demonstrate that 
diseases, and you would see that one year, ‘67, all 


the grass grows very well. There was no difference. 


on the seeds' point of view in the northern areas occur | 


| 
| 
But we have to remember that part and a severe winter | 
| 
| 
usually every five or seven years once, so,if we | 
use the varieties that are not resistant to local 
diseases, if we are lucky we could grow them six years. 


If we are unlucky, it would begin the first year. 
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That's what happened in '74 when most of the varieties 
planted in the north was lost. | 
\ So,it depends when the severe 
| 


| 
winter occurs. Severe: winter, not from the point of | 


view of the cold, but severe winter from the point of 
| 


view of plant diseases. \In this case, sclerotina boridlis 


\ 
\ 


northern snow mould. | 


hey. 
VANOUTNEGY Polnt Lxrot disease 


resistant point of view,/if you use too much fertilizer| 
you force the plant to gion too late in the summer, and 
the plants domt have tie to prepare for the winter | 
diseases or cold later, ind uSing unnatural quantities | 
of fertilizer you could iorce the plant to be killed 

in the wintertime, instead of trying to help the Blanes. 
You get nice green growthithe first summer, but you 

make the plant very sSusce;tible to the diseases and 


winter cold. 
W.TNESS BOUCKHOUT: 


Excuse 
me, could you go back to that previous slide for a 


second? Perhaps you should’ just summarize it just 


a Oats 


MR. GIBBS: 
Q Am I correct in saying 


that the dead parts which ar shown in the slide there | 
had grown the previous year ed had survived the 
previous year but over the Rate winter they'd died. 
is: that corrects | 

A ‘es. 


Bur | 
Q hat's/parallel to saying 





that they've grown well the prerious year but over | 


that winter when the snow mould hit them they died 
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out and only those who were resistant are the ones 
who are growing this current year? 

A That's right. These 
were actually planted in '66. They grow very well, 
everything was established very well in'66. They 
Survived the winter of '66-'67, they grow very well 
in '67, but winter '67-'68 they do the damage, and if 
I compare with the same species, this one here, the 
redtop, and this one here is redtop, variety. One is 
a Yarlety,one is selected from 1019 Yukon. You could 
see that there is very little damage of three plants 
out of 50; on the local this is landrace variety, 
agricultural variety, 100% killed. Other ecotypes 


for sub-species of the same species, so called highland ben 


asS was 100% killed. There is creeping bent grass, 


The name to me is agrostis stolomifera, but other people is using 
palustris too. 
this is seaside bent grass here. You can see . it 





are], 2, 3% 4, 5 plants survived out-of 50. 

Some other species such as 
agrostis canima , it's very good again but I 
guess it is not used, it is used only as a lawn grass 
but from a disease’ point of view it is very good, 
One of the agrostis tenuis survived very well too. 
It is again a landrace. It is selected by Dr. Kallio 


vie ols 
in Alaska, / introduced, obtained variety and I 


a 


guess that's obtained from him. It means there is 
possibilities that Be ener itself could select out 
of landraces resistant to the local diseases, but we 
have to consider that the three types of grasses, if 


this is seaside bent grass like nugget Kentucky bBlue- 
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grass, you don't expect that that grass can be 


improved in local conditions. It is cross~-fertilizing| 


species like fescue or some other grasses, agrostis. 
Nature itself could select out lawns resistant to 
the local conditions. That's a fair type of the 
grasses thatare self fertile. There is again little 


bit latitude to selection on short-term basis 
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1 in Ghier. | 
2 | | 
| 
3 | (MR. VAARTNOU CONT 'T) 
4] that the variability in the cross-breeding or crisis, 
>| it is a very great and usually if you take time, within| 
6 | a few generations, you could select the material | 
7 adaptable to any environmental conditions but if it's 
| 
3 | self fertile you have to go to the raiser and expect 
9 nature to do it within 10,000 years or more if | 
10 necessary. 
11| WITNESS BOUCKHOUT: Dr. 
12 : Vaartnou, was there any indication that CAGPL 
te was intending to use any of the grasses used in the slide 
14) there? : | 
15 | WITNESS VAARTNOU: Only this | 
16 one here. | 
17 | MR. GIBBS: Perhaps we could © 
18 go back then to your evidence now,Dr. Vaartnou. Dr. | 
ys Vaartnou, will you be applying large amounts of | 
29 fertilizer to promote the growth of the grasses? 
21 A The fertilizer program 
22 will be designed to promote active and vigorous root 
23 growth. Vigorous top growth will be promoted only 
24 when it is needed for perma frost protection. Native 
29 | species do not require as much fertilizer, Commercial 
26 | or agricultural Paria ee/een to be healthy and 
27 therefore we intend to use a minumum amount. This 
28 | procedure results in minimum disruption to the natural 
29 Ecosystem. 


| 
| 
| 
30 Q Could you describe the 
| 
| 
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re-vegetation method you plan to use? 

A We plan to use aerial 
seeding by helicopter on the main line and other areas 
as much as possible. Some areas will necessitate 
incorporation of the seed into the soil and these will 
be seeded using ground equipment such as Brillion seedeys, 
harrows, rollers or other equipment dictated by the 
ground surface. 

use 

We will/ shredding to facilitat 
vegetative propagation when uSing native ground cover 
Material. The method of shreddings has: been used) in 
henticuithre, ont gout courses and other areas, where 


vegetative propagation is the only method for propagating 


certain varieties which cannot be propagated by seed. 


Using this method, plants can be multiplied at least 
ten times and rejuvenated. 

Hand planting will be employed 
when rooted and unrooted cuttings are used. 


Q Could you be more specific 


about areas which may need ground equipment for seeding. 
A River banks, borrow pits, 
construction sites, some steep slopes, some loose sandy 
e 


soils, and small areas around compressor stations my 
need ground seeding. Also, the areas requiring vegetati 
materials for rehabilitation will be planted using 
shredders, rorouiaber suena rollers. 

Q In what way is shredding 


different from using sod to obtain plant growth? 
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A Using sodding methods, you 





apply a separate layer to the sodded area, and if the | 
texture of the soil in the sod is different from the 
layer below, the roots will usually stay in the applied 
layer and will be quite susceptible to the sub-surface | 
erosion between layers, especially on slopes. | 

Shredding, on the other hand, 
is similar to planting, as you incorporate the material 
into the existing surface and there are no layers | 
created. 

Q Where will you obtain the 
material to be Shredded? 

A The material to be shredded | 


will be collected from the ditchline before it is | 


excavated. The top growth plus two to four inches of the 
| 


soil, containing the roots and rhizomes of the native : 


plants, will be removed prior to excavation of the 
ditch and will be used immediately further down on the | 
line or will be stored for later use in areas where it 
will be needed. 

Q What techniques will be use 
should the vegetation on snow roads be damaged? 


A If there is sufficient live 


material underground to initiate the growth, then light 


fertilization will be used to improve recovery. In 
areas such as this, reseeding is ineffective because th 
new seedlings will be in an inferior position bio- 


competitively as compared to the growth from existing 
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roots and rhizomes. However, if the existing plant 


cover is completely destroyed, then the area will be 
rehabilitated using the seeding or vegetative methods 


described earlier. 


Q Is seed of native species 
and naturalized landraces of agronomic species availabl 
in sufficient quantity for revegetation of a project of 
this scale? 

A At present, these varieties 
are not on the commercial market. However, we have 
sufficient stock to increase the seed on a contract 
basis, within two to”four years, depending on the 


variety and quantity required, so that there will be 


more than enough seed to rehabilitate the whole area 


disturbed. 


Q Has Foothills Pipe Lines 
Ltd. contracted to grow the necessary seed? 

A Yes, they have made 
arrangements to start multiplication of these varieties 
in, the. spring of 1976. 

Q By what year will this seed 
have been multiplied sufficiently to revegetate the pro- 
posed pipeline route? | 

A There will be sufficient seed 
available to to revegetate a thousand acres by 1978, | 
3000 acres: by.1979. and. virtually, unlimited quantities | 
by. 1980.and thereafter. 


Q What steps must be taken to 
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monitor and evaluate the success of the revegetation 
program? F 
A Monitoring and evaluation 
will be carried out under the direction of a qualified 
plant scientist. The area rehabilitated will be 


regularly inspected by qualified technicians under the 


supervision of the plant scientist. This will be done 


by aerial survey and by ground survey. Areas found to 
be inadequately rehabilitated will be revegetated at th 
first opportunity. 

Q Are you satisfied that, using 
present knowledge and with some additional research, 
the areas disturbed can be rehabilitated? 


| 
| 
A Yes. There is no reason | 
| 
why the distrubed areas can_not be rehabilitated using | 


current scientific knowledge, technology and experience, 
and good farmer's knowledge. 
However, to ensure maximum success in creation of a 
self-supporting ecosystem, native species adapted to 
the local environmental conditions should be used from 
the outset. In order to upgrade current knowledge, we 
are and will be conducting research to ascertain the 
techniques necessary to be used and to determine specie 
adaptability in certain micro-environmental and site- 
specific conditions. 

MR. GIBBS: 

Mr. Commissioner, there 

was circulated with the prepared evidence an Appendix C, 


which was Dr. Vaartnou's responsibility. We had not 


nike 
intended to read it in but to have him adopt/and then 
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| 

with your permission to mark it as an exhibit. 

THE COMMISSIONER: ~ Fine. 

MR.* GIBBS “Dri «~ Varrtnou)- is 
Exhibit C, the contents of that prepared by you? 

WITNESS VAARTNOU: Yes. 

Q And you adopt that also 
as your evidence? 

ey esr 

Q I am sorry, Appendix C 
entitled "Proposed Revegetation Specifications"? 
AY Yes? 
Q Might that be marked then? 


(APPENDIX C, "PROPOSED REVEGETATION SPECIFICATIONS" 
MARKED EXHIBIT 311) 


| 
{ 
| 
| 
| 





MR. GIBBS: Perhaps you should 


point out sir, that on page 3 of exhibit 311, Dr. 
Vaartnou says that in addition to applying all relevant 
scientific techniques, the know-how of a successful 
farmer is needed. That is perhaps my next retainer. 

MR. MARSHALL: I can see the 
fine hand of Mr. Gibbs involved in the preparating of | 
some of this evidence sir. You have been a busy man. 

MR. GIBBS: Now, Mr. Lawrence, 
you are past president and past chairman of Associated 
Engineering Services Limited, a consultant to Foothills 
Pipe Lines Ltd.? | 

WITNESS LAWRENCE: Yes. 


Q In what capacity are you 
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engineering projects. Since 1948, I have been personall 


Bouckhout, Drew, Claridge, 
Davison, Vaartnou, Lawrence, 
Taylor, Reeves. 
; in-Chtert, 
2 
| 
3 testifying? | 
4 A Iam testifying on behalf 
5 of Foothills Pipe Lines Ltd. as a consultatn retained | 
6 | by AESL in the fields of water supply, sewage disposal 
7| and solid waste disposal. | 
8 Q Does the sheet attached | 
9 to the prepared evidence and haveing your name at the 
10 top accurately describe your academic qualifications | 
iy and experience? 
LZ | A Yes. 
13 | Q Will you read the contents 
14 : of the sheet please and would you specify the page 
| number of that? | 
16 | A Page 74. Education - | 
ier personal engineer, civil engineering, graduated in 1941. 
18 from the University of Alberta, served with the Canadian 
12 Army overseas. Experience - 1946 as a designer in the 
29 city of Edmonton Water Treatment Plant, 1947 and 1948 a 
en asstructional. engineer with C. W. Carrie Ltd., steel 
22 fabricators. Late in 1948 I joined a private consulting 
23 firm and founded Associated Engineering Services Ltd. 
24 in the fields of municipal engineering, water supply, | 
4?) and sewage disposal. I became president of Associated 
26 | Engineering in 1954. In 1969 I took the position of | 
i" chairman on the board of directors. In 1973 I retired | 
28 | to pursue other interests, but I am still retained by 
29 | Associated Engineering Services Ltd. in various 
20 | 
| 
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: In Chief. | 
: | 
3 involved with General Municipal Engineering in western 
4 Canada. When the federal government undertook a 
5 program of studying construction utilities in northern 
| settlements in 1957, I headed the Associated eco 
i Services team involved in various communities along | 
8 the Mackenzie Valley and the Arctic coast. These | 
9 include Aklavik, Fort MacPherson, Tuktoyaktuk, Fort 
10 Simpson, Fort Franklin, Fort Liard. Since that time 
LL I have been involved in the continuing studies and in 
Ji2 | construction of utilities in most of the northern 
13 | communities including Enterprise, Fort Gray, Edzo, 
“| Norman Wells, Fort Good Hope and Inuvik. Communities 
15 outside the MacKenzie Valley include Alert, James Bay, | 
is Strathcona Sound in the Northwest Territories and | 
} 
17 | Whitehorse, Faro, Mayo, and Watson Lake in the Yukon. | 
" I also undertook two studies on the North Slope of 
19 Alaska. All the above have been related to community 
20 planning with particular reference to water supply and 
21 waste disposal. | 
ne Q Is there a difference in 
23 concept betwen the proposals in this area between the 
24 between Arctic Gaa and Foothills? 
20 | A No, our Associated Engineering 
26 | Services Limited team helped develop both proposals and jin 
27 doing so took into consideration the environmental and 
“a public health concerns expressed by government agencies 
29 | The proposals and recommendations involve a high standard 








sk of procedures and equipment. 
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Reeves, Claridge -- In Chief 

In developing the concepts), 
we referred specifically to the requirements of 
various acts and regulations listed in the bibliography | 
attached hereto and attempted to adhere to the guide- 
lines being developed by the Environmental Protection 
Service. 

Q As related to construction 
camps and compressor stations, what are the basic 
procedures and components of the water supply systems? 

A Along the pipeline 
route there is, in general, no shortage of raw water. 
supply source will have to be identified for each site. 
Tanker trucks will provide basic transportation. ‘imate 
will be supplemented by portable pipelines depending an 
site and weather. Treatment will generally be chlorina- 
tion and filtration. However, provision may have to Wed 
made for other treatment processes such as aeration, | 
sedimentation, and iron removal. "Package" treatment 
plants will generally be employed. 

The basic procedure will b 
varied to meet the requirements of camp size, location 
and season. For camps intermittently occupied in the 
operational phase, water storage will be introduced to 
overcome supply and treatment problems. This means that 
large tanks will be installed in protective enclosures. 
They will be filled periodically during the year when 
conditions at that Saeunar site are favourable. The 
tank size will be such that it will provide for projecte 


usage for periods of 6 to 12 months. 
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| 
| revisions can be anticipated. 
1 


7 Taylor, Reeves -- In Chief | 
2| Q Can you provide a similar | 
: outline of the basic procedures regarding sewage 
4 treatment? | 
= | A The basic camp components 
él for receiving and collecting of camp wastes are standard 
_| items. These are the sinks, toilets, basins and floor | 
i drains. Collection to a central point will generally | 
Ht be by utilidors. 
i Disposal of waste water 
11 is a critical item. Several principles concerning 
iat waste disposal have been formulated: 
| 1. Project and camp 
rE management will incitude the provision and supervision 
1s | of trained operators. 
1c | 2. All waste water will | 
a be treated prior to discharge. | 
18 The target for camp 
19 wastes will generally be secondary treatment. This | 
4) generally involves the removal of floating and settleabl= 
31 solids together with either biological or physical/ | 
22 chemical treatment of the liquid to effect a reduction | 
| in BOD and suspended solids to a set standard. | 
54 We have recommended 
25 | that the treatment standard shall be for 20 milligrams 
oh per litre of BOD and 25 milligrams per litre of sus- 
1 pended solids in the final effluent. We believe this 
iM will meet E.P.S. Fini detihes asr it is' a high standard. 
ay These guidelines are under constant review and thus 
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Davison, Vaartnou, Lawrence, 


| 
Bouckhout, Drew, Claridae, | 
Taylor, Reeves -- In Chief | 

I note that BOD means | 
Biological Oxygen Demand or the amount of oxygen require 
to prevent the liquid from becoming septic. 

a Wot prior approval, 
small temporary camps may target for primary treatment 
only. In application, this will be specific task units 
operating under conditions which would make further 
treatment impractical. 

4. All treatment plants 
will have "back-up" units. In most cases, this would be 
in the form of retention ponds capable of retaining all 
liquids from a camp for a minimum of 15 days. The form 
of this retention pond will vary from site to site de- 
pending on soil type and stability and the presence of | 


permafrost or ice lensing. Consideration will be given 





to the formation of ice sheets in the area of discharge. 

5. Wherever possible, the 
discharge of treated wastes will be onto wetlands rather 
than into bodies of water -- particularly if such bodies 
of water are not capable of providing massive dilution 
on mixing. 


6. * ‘Chlorination and 


sterilization will not be resorted to unless there is a | 





direct danger of contamination -- contaminating -- a 
Gownstream drinking water source. 

7. In the operational 
phase, treatment units will generally be retained for 
use during periods of intense activity (for example, a 


| 
30 man crew doing maintenance). For intermittent 
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Bouckhout, Drew, Claridge, 

Davison, Vaartnou, Lawrence, 

Taylor, Reeves -- In Chief 
occupation, wastes will be collected in a holding tank 
located in the occupied quarters and discharged directly! 
into a retention pond adjacent. This pond will be 
capable of retaining all liquids for a period of one 


year. 


8. In the treatment | 
| 
processes, there are a variety of "package plants" avail+ 
able on the market. The actual choice of units has not | 


been made. Two basic types are being considered: 


(a) Biological (or 





activated sludge) plants which use the action of bac- 
teria to accomplish the treatment process. Produced 
sludge would be disposed on land. | 


(b) Physical/chemical | 
plants which use chemical precipitation and filtration | 
to remove BOD Of suspended solids. Produced sludge 
would be incinerated. 

Site conditions for 
each treatment plant must be carefully considered in | 
relationship to permafrost and soil type as well as 


the potential effects on the land and water adjacent. 


The combination of methods installed for treatment will 


have to be site-specific. 

@) Can you provide us with a 
similar outline of the basic procedures regarding solid 
waste disposal? 

A The solid waste problem 
has to be divided in two parts -- non-organic and 


organics 
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Bouckhout, Drew, Claridge, 

Davison, Vaartnou, Lawrence, 

Taylor, Reeves -- In Chief 
Non-organic wastes will 


also have many forms. Large items such as derelict 





vehicles and equipment, waste pipe, etc. will be 


collected and returned for recycling (i.e. scrap steel) .| 
| 





Many smaller objects of metal will likewise be collected 








for return and recycling. A large variety of items will 


| 





co 











f be collected and buried at an approved site by approved | 
| methods. | 
| They could well be | 
i incorporated into filled areas. 
4 Organic wastes likewise 
uy will come in many forms. Where salvage is practical, 
“| recycling will be instituted. The majority of the 
aa organic wastes will be disposed of by incineration. The 
if acceptable characteristics of incinerators have been : 
4 proposed to the Commission as part of the proposed 
: Environmental Code by the Environmental Protection 
. Board. 
19 | 
Q En -vour Gpintonm, "wie l "the 
| methods which you have recommended be adequate to meet 
rf the suggested standards as set out by the Environment 
of Protection Service? 
| A The mechanics of the methods 
aC proposed will meet these standards. Supervision of 
a trained operators and monitoring of the results of 
et treatment will ensure adherence. 
ae | ; the 
Q What will happen to/various 
4 treatment equipment on completion of the construction 


project? 
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Davison, Vaartnou, Lawrence, 
Taylor, Reeves -- In Chief 


| 
| 
| 
Bouckhout, Drew, Claridge, | 
| 
A As noted, some of the | 
equipment will be retained at the various sites to serve 
the operational facilities. The local communities will 
reserve "right of first refusal" on surplus ‘equipment. 
The remainder would be returned for recycling. 
| 
ay 
Q Mr. Taylor; you are 2a Pran= 


cipal of the Lombard North Group, a consultant to 


Foothilis Pipe Lines? 


WITNESS TAYLOR: A Yes. 

Q What is your area of 
responsibility? 

A I am responsiblé for 


Lombard North's input on aesthetics. 
“ | 
Q Does the sheet attached to 

the prepared evidence and having your name at the top 


accurately describe your academic qualifications and 


experience? 





A Yes 

9) Would you read it in oe 
and would you specify the page on which it is found? 

A Page 81 -- Education. I 
have a Bachelor of Science in Landscape Architecture 
from Iowa State University in 1962. A Master of Land- 
scape Architecture from the School of Environmental 
Design at the University of Calgary, or California, 
Berkeley, 1964. While there, I studied under R. Burton 
eae recognized authority on visual analysis. 

I also attended Landscape 


Resource Analysis and Land Use Seminar, Harvard Univer- 
= 


sity in 1972. 
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Bouckhout, Drew, Claridge, 
Davison, Vaartnou, Lawrence, 
Taylor, Reeves -- In Chief 


| 
Experience -- 1961l-- 
U.S. National Park Service, Petrified Forest National 
Park, Arizona. Summer field assistant, road and | 
boundary surveys. 


1962 -- Brower and Associ- 





ates, Edina, Minnesota. Landscape Architect. 


} 
{ 

















3 1963 -- John Carl Warnecke 
= Architects and Planners, San Francisco, California. | 
es I acted as a landscape architect. | 
11 LSG4 s- TLI6G=3 Royston, 
a Hanamoto, Mayes and Beck, Landscape Architects, San | 
& | Francisco, California. Design and construction 
14 supervision. . | 
15 | | 1966 = 1973.-— Man Taylor 
e | Muret Ltd., Winnipeg and Calgary. Principal responsible! 
7 for numerous open space studies including city and BEOV=) 
te incial parks. I was in charge of the aesthetic portion | 
ce of the Mackenzie Highway overview study for DIAND. | 
20 1973 to Present -- ees) 
a North Group Ltd., Calgary, Albéfta secImcchange wom the | 
>» planning and landscape architectural division. Have nad! 
33 a major involvement in numerous corridor projects includ+ 
x4 ing the Mackenzie Highway, The Trans-Canada Highway through 
95 Banff National Park, the Kananaskis Highway, in Alberta | 
26 and urban freeway impact studies. Have been involved | 
Sel with landscape Binanha samen hic and reclamation stu- | 
28 dies related to gas field, tar sands, gravel and | 
39 petrochemical plant development. 
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Bouckhout, Drew, Claridge, | 
Davison, Vaartnou, Lawrence, 
Taylor, Reeves -- In Chief 


; A member of the Alberta 





Association of Landscape Architects; Canadian Society of) 
Landscape Architects; American Society of Landscape Arch; 
itects and I am a member of the National Recreation and | 
Parks Association. | 

Q Would you please explain | 
the process used in assessing aesthetic concerns 
relative to the Foothills project? 

A An overview inventory of 
regional characteristics of primary features was 
undertaken initially to provide a basis for aesthetic 
evaluation of the proposed pipeline route. The base 
line information was established in two phases: 

The first exercise was to 


review available information on recognized physiographic 





zones and equal regions of the Northwest Territories. 
This material was evaluated as to common aesthetic 
characteristics and regional landscape units were 


delineated. 


| 
| 
| 
| 
The second step was to | 
identify known specific visual zones or features with | 
regional significance that occur within the pipeline | 
ew : 
study corridor. This information was gathered from 
prior studies of the Mackenzie Valley and from personal 
experience in the area. This work was beyond scope OF 


that presented in the Canadian or Canada Gas Arctic 


submission. 
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Bouckhout, Drew, Claridge 

Davison, Vaartnou, Lawrence 

Taylor, Reeves - IN Chief 

Q What principles or 
assumptions were used to establish the parameters 
for evaluating the pipeline route in terms of 
aesthetics? 

WITNESS TAYLOR: The primary 
aesthetic consideration related to natural visual 
resources and visual perception. Secondary concerns 
included noise and air quality. Visual criteria for 
establishing baseline conditions were generated by 
applying visual principles to other types of environ- 
mental data, notably vegetation, landform, and apainace 
information. Therefore the quality of visual exper- 
ience would be influenced significantly by the health 
of the ecosystem and more specifically the physical 
impact on resources as a result of the project. 

Areas of unique, scarce, or 


high visual qualities within the corridor were 





given consideration. A pingo, for example, is an | 
unique visual feature. As well, zones of potentially 
high wisibility due to terrain conditions or to | 
proximity to population centres, transportation routes, 
or other land uses will be given priority. A recreation 
Site would be an exanple of a priority area. 

Q How were the regional 
landscape unit zones described and how were they used? 

A Six regional landscape unjt 
zones were defined for study purposes. These areas 
generally relate to the recognized eco-regions which 


take into account common physical, biological, and 
climatic conditions. 
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Bouckhout,, Drew, Claridge 
Davison, Vaartnou, Lawren ce 
Taylor, Reeves - In Chief 
The other element considered 
in locating the boundaries of landscape units was the 
form of spatial composition evident in each region. 
A major factor included the presence and location of 
mountain ranges and major river basins. 
Q What were the areas of 
special concern? 
A The aesthetic concerns 
were examined on two levels: 
i ee Regional concerns that would b Seis broad impact 
informatzon for application of general protection 
measures; and 
fs Site-specific concerns dealing with natural 
visual features or shysiical characteristics of the 
project requiring special protection measures. 
Features of principal concern 
included: 
ie Right-of-way clearing. 
2. Mackenzie Highway crossings, access roads and the 


proximity of facilities to use areas. 


33 Compressor station sites. 
4. Temporary facility sites. 
Q Were the results of the 


overview study later verified in the field and were 
there further findings? 

A Yes, the entire route 
was reviewed from the air and supplemented by ground 
level observations. Additional information has been 
gathered on the community service laterals and recommen 


dations are forwarded as an on-going process. 
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Bouckhout, Drew, Claridge 
Davison, Vaartnou, Lawrence 


Taylor, Reeyes - In Chief 
QO Now, Dr. Reeves, you are 


the president of Lifeways of Canada Limited. 

WITNESS REEVES: Yes. 

Q Does the sheet attached 
to the prepared evidence having your name at the top 
accurately describe your academic qualifications and 
experience? 

A Yes. 

Q Would you read in the 
contents of that sheet, please. What page bea Onc 

A Page 87. Education, 
B. Sc. in Geology, University of Alberta, 1961. 

B.A., Philosophy, University 
of Alberta, 1963. 

M.A., Archaeology, University 
Ore Calgary, 1967. 

Ph.D., Archaeclogy, University 
Ofecalgary, 1970. 

Academic eee aneee nine 
years. Sessional instructor, Department of Archaeology, 
University of Calgary, 1966 to '70. 

Assistant Professor, Department 
of Archaeology, University of Calgary, 1970-73. 

Associate Professor, Department 
of Archaeology, University of Calgary, 1973 to present. 

Professional experience. 12 
years, Western Canadian Archaeology, 11 in senior 
Management positions. President of Lifeways of Canada 
Limited since 1973. 


Agency/Clients Report - 40. 
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Consulted as direct or sub- 





consultant on various projects, that is highways, coal 


mines, pipelines, petrochemical plants, recreation 


and urban developm ents. 

Professional memberships, the 
Society for American Archaeology; Canadian Archaeological 
Association; American Anthropological Association; 
American Association for the Advancement of Science; 


Plains Anthropological Association. 





Published papers and mongraphs 
=_17; papers ‘in press = 4; papers presented at 


conferences - 22. | 


| 
Q Dr. Reeves, have you under- 


taken a preliminary archaeological study or Foount list™” 


Pipeline system? | 





30 | design a program of field studies to mitigate this 


A Yes. | 
Q What was involved in aa 
study 2? | 
19 A A study of published in- | 
20 formation on the regions' archaeological sites and | 
22. aerial photo interpretation of the route formed the 
22 basis of the archaeological assessment. 
es Q What was the purpose of 
4 the study? 
25 | A Its purpose was twofold. 
06 | First, to obtain baseline archaeological data on the 
af corridor, and known site: locations in order that a | 
28 preliminary assessment could be made of the impact that 
29 construction would have on those sites. Secondly, to 
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BURNABY 2, B.C. Bouckhout, Drew, Claridge, 
Davison, Vaartnou, Lawrence, 
Taylor, Reeves - In Chief 
potential impact. 
Q Were any known archaeolo- | 





| 
gical sites found to lie directly on the line, in 


designated construction areas or nearby? 

A On the basis of published 
Site location data, no sites are located on the line 
or in construction areas. Some, however, such as Fort 


Alexander near the Willowlake River crossing, are 
located near the line. 


Q What impact will con- 
struction have on known sites? 

A It will depend upon the 
relationship of the site to the proposed line and 
facilities and the value of the site. Some known ve 
of value which lie off the line could be indirectly 
impacted by vandalism, for example. 

Q How can these indirect 
impacts be avoided? 

A Impact can be avoided by 


integrating these sites, when necessary, into an arch- 


facilities. 

Q On the basis of your 
study, will unknown archaeological sites lie along the 
route? 

A Yes, it is anticipated 


that sites will be found in archaeologically sensitive 
areas, particularly at stream and river crossings. 
Q On the basis of your 


| 
| 
| 
aeological program planned for the line and project 
preliminary studies, can you make any assessment of the 
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| 
impact which project construction will have on archaeo- 
logical sites not yet found? 

A Sites will undoubtedly be 
destroyed. Whether these are of value or not can only 
be determined by an archaeological inventory and site 
evaluation. 

Q Can this inventory be 
Carraed, out for, the entire system prior. to,clearing? 

A No, archaeological sites | 
are buried some depth below the ground and unless the 
ground is disturbed by man or nature, they are not 
easily found. Much of the route lies in undisturbed 
regions. Sites in these areas will not be found until 


some route preparation is done. Other areas of parti- 


cular sensitivity, i.e. stream and river crossings, 


wharf sites, etc. can be effectively examined prior 


Lovclaaring, 


Q Will sites be disturbed 


during line preparation in those areas which will be 


inventoried later? 

A Undoubtedly, however 
these would not be located otherwise. Also most will 
be of limited value. 

Q You refer to site values. 
How are these determined? 

A These are determined 
through the field inventory and evaluation studies. 
Essentially the site and its data are examined in its 
relation to the system's impact, and the site's value 


to the archaeology of the Mackenzie Valley. Sites 
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will vary widely in value from ones of outstanding 
value, Fort Alexander, for example, to ones of no further 
value such as a Single stone tool found by itself in 
the forests. 
Q What sort of protection | 
Measures will be taken for sites of value? | 
A A comprehensive archaeo- | 


logical surveillance program is planned. Those sites 


of outstanding value will be avoided by relocating the 





line or facilities wherever possible, while those of 

lesser value will be excavated prior to construction, if 
possible, or after construction if lead time before | 
construction is insufficient. Outstanding sites will | 


be monitored during construction to ensure maximum 





protection. 
QO Will all sites be found 


mrior to laying of the pipe? | 


A No. Certain sites which are 
particularly localized or buried deeply below the 
ground will not be found. 


Q What protective measures 





will be taken for these? 


A Construction activities 
will be monitored by environmental inspectors who will 
have access to a professional archaeologist. Excava- 
tions will be undertaken afer construction of any 
sites of value found during the construction phase. 

©) What happens to all the 
information collected in these various activities? 


A It will be analyzed and 
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interpreted and reports written and published. The 
artifacts and documents will then be deposited in an 
appropriate museum. The information is part of 
Canada's heritage and unless it is preserved in an 
interpreted form, is of little value, for the 
artifacts alone have no value. 

Q Even though archaeologi- 
cal sites will be destroyed, will the program you 
have outlined have any positive benefits? 

A Most definitely. The 
identifying of sites and excavation of those that 
cannot be avoided and the interpretation of the 
recovered data will, in my opinion, far outweigh 
the negative aspects of the project. Potentially we 
stand to add significantly to what is known of the 
prehistoric and historic cultures in the Mackenzie 
Valley. 

MR. GIBBS: The panel may now 


be cross-examined, sir. 


THE COMMISSIONER: Just 
Dr. Reeves, Fort Alexander, what -- when was that 
established, do you know? 

A The early part of the 


19th century. I'd have to look up the exact date. 

Q Yes. Dr. Richard Morland 
gave evidence before this Inquiry and he said archae- 
ology is our only means of reconstructing the history 
of human groups that had no writing system. That's 
something you'd agree with, I take it? 


A Yes, 2 would. 
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oad 


NO 


THE COMMISSIONER: I don't 


3 know what the order is, but -- 


Bay 


MR. SCOTT: I believe Mr. 


2 Baylynas firsts 
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Bouckhout, Drew, Claridge, 

Davison, Vaartnou, Lawrence, 

Taylor, Reeves 

Cross-Exam by Bayly 

MR. BAYLY: I have just been 
advised by Commission Counsel that he is prepared to 
handled Fort Alexander so I won't address any questions 
on that subject. 

I understand it is being 
renamed the Scott Mission. 
CROSS-EXAMINATION BY MR. BAYLY: 

MRZY BAYL YS oP O Mr. Bouckhout, 
if I can begin with you as the head of the panel. Havin 
looked at both your application and the prepared evi- 
Gence and comparing it with that of Arctic Gas, I am 
unable to find any reference tc borrow requirements 
or sources of borrow material. There is one reference 
to riprap for bank stabilization. Have you done studies 
to determine how much gravel and other select material 
you will require and where it is going to come from? 

WITNESS BOUCKHOUT: A Yes. 
I believe the -- I'm not so aware as the engineering 
panels that we had on broached that particular subject. 
There have been some studies done. The initial 
preliminary studies done on the basis of the DIAND 
inventory. Our people have projected some of the borrow 
requirements that would be available. We are by no 
means, I don't believe, at the final stage. We haven't 
done any field work from the materials quality point 
of view. We have done field work from the biological 


point of view having had our biologist in the field 


this summer looking at those sites which were designated 


as potential sites by our engineering department. 
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Taylor, Reeves 

L Cross-Exam by Bayly | 
2 QO Would you then be at the 
3 | stage that Dr. Mollard was at when he gave evidence he 

4 had looked at the photo-mosaics identified from sites 

= and done some ground reconnaissance to have a look at 4 
| and visually assess some of the sites and to give a : 
| general figure of the quantities available? | 
] A I believe that is probably | 
9 | the stage we are at. As I say, we depended a fair bit | 
10 on the perennial inventory of DIAND and from that ipaheds 
ral at the locations of some of the potential pits and the 
a2 extrapolated potential quantities of material in those 
13 pits and types of material, etc. 
14 | Q All right then. You have | 
8] looked at some of the areas and perhaps you can identify | 
a for the Commission the areas where you feel there will | 
17 | be shortages of material, either resulting in having to | 
18 | use material you would rather not use,or where eae 
19 | to use longer hauls than would normally be termed 
20 economical and convenient for the project. 
21 A Well, to my knowledge, sir, 
22 there won't be any shortages per se, there will be some 
23 constraints as you mentioned. In some cases longer hauls | 
24 or long hauls might be required to get the material. | 
25 However, I really couldn't say that there would be 
26, shortages. I have been told by our people that there 
27 is sufficient material available. 
28 I couldn't comment er 
29 on that since I am not involved in the actual material | 
30 


requirements per se. 
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Cross-Exam by Bayly 
Q Alls Flight «eas that 
shortage -- there will be no shortage of material for 


you or there will be no shortage of material for you 


and competing and subsequent users of the material? 





A Wellja. dom < know exactly| 
how much material is going to be required for other 
users. However, from our requirements projected to date, 


which as I have mentioned are not exact, it appears that. 


of the pits that we have designated and the volumes of 





material we have designated to use from those pits 
compared to what the DIAND inventories indicated is 


in those pits. We're well below taking even half. In 





fact, I believe for our general fill requirements from 
those pits we're somewhere in the range of 8 to 16% and 
for concrete aggregate type material we're somewhere in 


the range of 0.8 to 2% or something. | 

Now, I should qualify that 
Saying that that is only the material which DIAND has 
indicated is in the pits that we are looking at. Now, 


they have indicated other sources along the line which 





I am not taking into account when I am giving you that 


figure calculation. 


| 
Q And in this is based on 
some general assessment that you have made of your 
requirements. I know you can't be exact but we do have 

a figure from Arctic Gas.of 30 million cubic yards as | 
an approximate amount that they will take and I would 


be expecting them to be able to tell us within a 


thousand yards, or perhaps even a hundred thousand yards, 
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projected to date the main line requirements and again, 


Taylor, Reeves 

| Cross-Exam by Bayly | 
2| exactly how much material they will require. | 
; A That's right. 

4 Q How close are you to pean 
| able to give me a figure within a million yards for 

é | example? 

7| A Well, again I would say 

a I don't know exactly how close they are. However, 

| they,some of the factors you must take into account 
10 | when you are projecting borrow requirements. For | 
al instance, if you have to replace ice rich ditch fill 
12 | with select borrow or something like that, there is 
13 no way of knowing exactly how much borrow material you | 
14) are going to need for those purposes until you actually | 
ae Open the ditch or at least do your drilling along the 
16 | line. 
17 So as far as giving you an 
18 actual percentage of how close we are, I simply couldn't, 
19 | do it. We have,as I say, projected some figures. Whether 
20 they are within 50% or 20% or 10% I am sorry. I really | 
21 couldn't tell you. | 
22 Q Okay, what are they? | 
23 A I would have to look into 
24\| the sufficient documents we have got. I perhaps do have | 
al something here. Yes, I do have some figures here as a | 
26 | matter of fact. | 
27 ‘0 ie 2s, NOu. 3 

20 | the volume as far as I can see. | 
29 A I believe, | 
30 | | 
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Bouckhout, Drew, Claridge, 
Davison, Vaartnou, Lawrence, 
Taylor, Reeves 
Cross-Exam by Bayly | 
as I say, this does not take into account the Pee samen 
of ditch fill, 1S something in the order of about 18 omen 


Cubic yards. 


©) Now, I was unable to find 
it in the application and was that because I was looking 
in the wrong place, or is it the document you have 
referred to something other than the application. 

A I really don't know 
whether the documents I had referred to,Or : the 


| 
} 


documents we used to tabulate this particular information 


' 





have been placed in the application. We do have spread | 

sheets with, our alignment spread sheets on a1 to | 

250,000 scale giving our various spread components. 
In other words, spread 

i, 2, 3 and so on and projected borrow requirements are 

indicated on these sheets. 

e) Well, are you reading 
there from your own personal notes or are you reading 
from a report? 

A Here, I am reading from 
my Own personal notes. 

0 And they are taken from 
the alignment sheets from the 4 mile to the inch map. | 

A From the spread sheets, | 
that: as right. | 
‘Q Right. Now, does that | 
include the lateral or are you just giving me projections 


for the mainline? 


A Thts, particular figure 
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Cross-Exam by Bayly 
I just gave you as projection for the mainline, I am | 
not aware of an exact,or any projection right now for 
the lateral route. 

And in speaking of the 

lateral route, you are speaking of the Yellowknife 


Pinepoint lateral system primarily. 


Q Well, perhaps before we 





go to the biological considerations, or environmental 
considerations I could address questions to Mr. Drew 
who I understand is the man who has had a look at the 
main laterals. I'm thinking of the one to Yellowknife | 
and to Pinepoint as being the major laterals about 

which you speak in your application. What sort of 
granular material is available along that route ° to 
fulfill the needs for the say the two laterals? 

WITNESS DREW: Well, it appears 
thee there “rs"quite'a Lot™of ‘granular material. ~ I wasn’f 
studying that with borrow sites specifically in mind. 1| 
was mapping the corridor terrain wise but there is | 
abundant gravel and sand along a good bit of the route. 
Marnty “in “Che form of former “lake snore deposits or | 
abandonned strand lines if you wish to use Mollard's | 
terminology of prehistoric Great Slave Lake. | 
And there are numerous 

borrow pits along the various highways there that 
expose a good bit of sand and gravel and I.think that 
in most parts of that route there is going to be more | 
borrow material available than on a good bit of the 


mainline except say the northern part of the mainline 
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Cross-Exam by Bayly 








Yellowknife towards Rae-Fdzo you get more sand and less 


‘| up towards Richards Island where you also have an 

3 abundance of gravel and sand. 

: Q Well, Mr. Drew, one of 

3 the problems that appears to have occurred in the 

a Yellowknife to Rae Edzo portion of the Mackenzie 

7| Highway is a lack of borrow material that has caused 

| the road that they are trying to build there to be | 
>| very difficult to complete. So far we have a mud | 
a surface on that road and from what we understand from | 
4 the highway authorities, they are crying for granular | 
12 | material that just isn't eer, Would you confirm | 
13 | this from your view of that particular part of the | 
14) route? | 
| A Well, that particular | 
16 | part you don't have as much sand and gravel except near 
17 | Yellowknife here where we have some beautiful gravel 

" pits just between here and the airport. I forget the 
i exact figure but it is something like in the order of | 
1 40 or 50 feet thick. | 
3 0 It's one of those, I | 
22 believe, that is under one of the roads which has | 
23| now been closed in order that the gravel can be aeainedl 
i because there are shortages in the Yellowknife area Poet 
al the projected needs of this community. Were you aware | 
26 | of "that “sir? | 
| el No, I wasn't aware of 
28 | that point from the community point of view, but there 

29 | is quite a bit visible there and as you go away from 

30 | | 
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gravel. However, if you want to start attacking the 


bedrock then you have got an unlimited supply. 


@) And you would feel that 


























but you will be following the same general routing? 





A Well, from Yellowknife 


it might be necessary to start attacking the bedrock, 

6 as you say, in order to get the kind of coarse material 

| that you might need in order to complete the Yellowknifer~- 

: 

"| A Well, that I don't know | 

10 | because I haven't synthesized the nee? or made an 
11] analysis of that. I haven't been approaching it from 
Ey that view point yet but I understand that they are | 
is} planning to bury the pipe even in the bedrock portions | 
M4 and if they bury it they are going to have to blast | 
15 | and take some bedrock out and that will make quite a 
16 | bit of borrow material, or granular fill available. 
17 | Q Am I right in the Yellow- | 
18 knife lateral in particular in assuming that you will | 
19 | be following the Araneae pretty closely? | | 
20 A Not that -- I don't know | 
21 what you mean by pretty closely, but it is generally | 
22 north of the highway. 
sa Q Yes. Well, what I mean | 
is that you have given us a route of the lateral going | 
“ee from the Fort Bree ene area to Rae-Edzo and then 
2 turning south and eerivan down to Yellowknife. Now this | 
27 appears to be the same general route and I don't mean 
28 | that you will necessarily be in the ditch of the oa 
29 
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Bouckhout, Drew, Claridge, 
Davison, Vaartnou, Lawrence, 
Taylor, Reeves 
Cross-Exam by Bayly 
to Rae-Edzo or Rae-Edzo to Yellowknife to use your 
direction, it might be. I don't have the exact figures. 
It might be in the order of five, ten miles from the 
highway in a good many places. However, from Fort 


Providence up to Rae-Edzo, it goes on the opposite side 


of I think it is Birch Lake. At times it is -- oh, I 





would guess maybe two or three tens of miles away from 
the highway. It is quite a distance anyway. 

Q Well, would you be antici- 
pating competing in your needs for granular materials 


with that material which is required to continue the 


if you are only a few miles away you may be looking 


servicing and restoring of the Mackenzie Highway, because | 
| 
| 
at the same sources?! | 
| 
| 
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Davison, Vaartnou, Lawrence 

Taylor, Reeves 

Cross-Exam by Bayly 

A Oh, I think 
in some places we would be competing and in many | 
places we wouldn't, because the pipeline isn't really 
adjacent to the highway or within sight of -it inmost 
cases; in some cases there probably would be competition 


in some cases, I'm sure there's enough material for 


DOTN. 


MR. BOUCKHOUT: This is an area 

obviously that's going to have to be worked out, © : 
| 

Parcicularly in that | 

location. As I say, I'm not aware of any of our gravel 


requirement projecttons in that particular area. | 


THE COMMISSIONER: I think 


they're having a luncheon or something next door and -- 


{ 


MR. BAYLY: So we should have | 





ours? . | 

THE COMMISSIONER: -- I think 
the Commissioner of the Northwest Territories is 
speaking there too, and -- 

MR. BAYLY: I hear him, Mr. 
Commissioner. 

THE COMMISSIONER: It sounds 


| 

| 

| 

| 

like a familiar subject. So we'll adjourn until two. 
(PROCEEDINGS ADJOURNED TO 2 P.M.) 
| 

| 

| 
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Bouckhout, Drew, Claridge 
Davison, Vaartnou, Lawrence 
Taylor, Reeves 

Cross-Exam by Bayly 


(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 


THE COMMISSIONER: Go ahead, 


Mray Bayly. 





MRa BAYLY< 0° "Now, back to 
the subject of gravel, but let's approach it from the 
point of view of the environmental considerations, 


Mr. Bouckhout, or any other member of the panel that 





you wish to direct this question to. Have you iden- 
tified sources of gravel in terms of areas from which 
you would prefer to borrow it, either stream beds, 
upland sources, terraces, these kinds of sources? 
WITNESS BOUCKHOUT: I think 


what has been done is that our engineering people have 





designated sites of borrow, potential sites of borrow. 
Now, we have gaic= some™things in“terms ofthe fact that | 
we would not take borrow from active flood plains, 

here. 
for instance,that would be one of the concerns/ Beyond that, 
once the sites are identified, our biological team 
has gone in to look at these sites, in fact this has 


been done this summer, to identify particular mn- 


straints relative to such sites as have been designated 


this is probably a question that should be directed to 
the next panel. 

Q All right. Well, how do 
you define an active flood plain? What do you mean when 
you say that? 

A Not being a hydrologist, 


| 
| 
so far in terms of denning area and so on. I think 
I don't know too much about it. In my estimation an 
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Davison, Vaartnou, Lawrence 

Taylor, Reeves 

Cross-Exam by Bayly 
active flood plain would be that area beyond the 
summer channel, which is regularly flooded during the 
spring freshet. 

Q So, in defining it you 
might well be prepared to take gravel from the flood 
plain parts of the channel that don't have wter in 
them at the oe arene intend to take gravel? 

A Well, I should perhaps 
See definition a bit more. I wasn't saying 
that the aes flood plain would have to be flooded 
every summer. Now I'm not sure exactly what the 


definition is. The hydrologists would have to give 


you that answer. 


Q All right. I am expecting 


from you,though, Mr. Bouckhout, some sort of statement | 


on areas that for reasons associated with your own 
discipline should be avoided as gravel sources. Now 
this, in my opinion -~- and I invite you to agree 
with me -- has nothing to do with how a hydrologist 
may define it. Your concerns, as I understand it, 
will be concerns with regard to the environment and 
the things that live in it, and you will fave some say 
in where gravel and other select material should be 
mined or taken. 

A Yoso,-that's.eight,. and 
that's the purpose for having our biologists examine 
designated sites, to determine whether any of these 
sites do have particular environmen tal concerns 


associated with them, as I've mentioned. 
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ies Bouckhout, Drew, Claridge 
Davison, Vaartnou, Lawrence, 
Taylor, Reeves 


Cross-Exam by Bayly 
Q So, your definition of 
active flood plains should be very important to the 


hydrologist and the engineer, if I'm correct, because 


it is you and your staff that will be defining the 


sensitive areas as opposed to hydrological definitions. 


Would you agree with me there? 

A Yes, I would basically 
agree. Of course this is something that I would think 
that. our aquatic biologists should be more involved 
and should possibly be prepared to answer rather than 
myself. I simply take the recommendations of our 
biological consultants. 

Q All right. Well, you do 


have a gentleman on your panel from Associated Engines 


ing who may be able to give us that kind of definition, 


or perhaps we're looking more at the water supply or 
sewage problem from you , sir is that correct? 
| WITNESS LAWRENCE: Yes, 
involving a narrower field of the supply for the camps 
and not from the actual sources that you are defining. 
MR. BAYLY: I would defer 
these questions, Mr. Commissioner, but I would request 
that either Mr. Gibbs or Mr. Bouckhout will give me 
a name of a person to whom I should address them. 
MR. GIBBS: I think we can 
do it now. We propose to have someone on the.next 
panel to talk about these things. 
MR. BAVLYs All right, Mr. 


Bouckhout, would you be able to do that at this time, 
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Taylor, Reeves | 
Cross-Exam by Bayly 


ht 


to tell me who I should address this sort of question 


Se ae ee oo eee Se 
Le) 


3 to? 
4 WITNESS BOUCKHOUT: Well, I 
5 would think our biological panel, which ee ee 
P would be the panel to address this type of question 
| 2 to, and possibly the quatic biologist represented 
, 3 on that panel Mr. Worth Hayden. | 
) J MR. BAYLY: Well all right, | 
10 I'll save those questions for Mr. Worth Hayden at this | 
Ll poink. | 
12 | Q Now, with regard to 
| al other sites that don't depend on your aquatic pelo 
14 | there are certain upland sites that may have gravel 
| 15 | sources that for one reason or another you may wish to | 
. 16 | avoid, and can you tell me whether you worked out a | 
| 17 | set of considerations for whether you would take aes | 
| 18 or other granular materials from upland sites? What 
19 would be your considerations there? 
| 20 A We haven't, I don't 
21 think, actually gone through the exercise of working 
22 out a check sheet or a list of considerations. It's 
23 dependent on the evaluation, the on-site evaluation 
D4 of the biological team who has already evaluated the 
35 potential sites that have been designated, and 


| 
| 
| 
| 
certainly will be involved in evaluating any other | 
sites either alternatives or whatever. | 
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1 Cross-Exam by Bayly 
2 | Q Well, would it be fair to 

3 say that you haven't ruled out any particular kind of | 
‘| site? 

5 A We have had-- Any kind 

6| of site? 

, QhetThat’ ssght. «Any: class= 

8 ification of site. In other words, you,with the 

9 | exception of saying that you will not take gravel from 
10 active flood. plains; “which; ‘as. "yet we have no definition 
ie! for, you have not, at this stage, made any decision 

2 as to whether you will or will not take gravel from 

13 say river terraces,or fossil flood plains? | 
14 A At this stage I would think 
12 that would be quite fair to say. Of course, the whole 
16 process of designation of borrow sources is a long | 
A? process which has to be attacked in various stages : 
18 and I could certainly have someone on the panel describ 
L9 perhaps the stages that are necessary to undertake in 
20 order to get to the final designation of borrow sites, 
os if you would care, before, we can do that. 

22 O MALT critent. find at ithe 

a2 same time will this person that will be coming on the 
24 next panel be able to identify areas where you are 

25 | going to have real problems getting the kind of materia 
26 | you need. And I refer to the north end that Mr. Drew 
27 has referred to, the Richards Island - Tuk Penninsula 
28 area where you are going to be competing with producers 
29 for gravel sources and you may have to co-operate with 


30 | them to make sure that everybody gets what they need. 
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1 Cross-Exam by Bayly 
2 
| 
3 A I don't know that he Reet 
4 be able to do that. Being a biologist, he will be | 
5 strictly concerned with the effects of extracting | 
6 | borrow on the biological environment. I might point 
"| out that something that came up this morning, from | 
8 | insinuations or some comments, in fact one of our own | 
9 panel members mentioned that we might be competing, it 
10 is certainly not Foothills intention to compete £6zr 
£1 borrow sources with local communities. We, through our 
12 | philosophy, which has been shown through commitment to 
13 community servicing and our response to the Fort Good 
14 Hope situation etc., I think we have made it evident 
15 that we are very concerned about the communities in the| 
16 valley and we certainly do not intend to compete. | 
17 Q* Now; +-= | 
18 A If there are sources around 
a2 on the particular community which are designated as | 
20 either current needs for that community or potential | 
ex future needs in terms of expansion, I think if it came 
22 down to a point where we had to go further afield to 
23 get borrow sources to avoid taking it from those 
24 particular locations, I think we would be prepared to 
25 | do so. 
26 Q And I imagine that has 
27 certain economical limits? 
28 | A Yes, certainly there are, 
29 | there is an economic constraint in everything you do. 
30 | If it is a matter of a trade-off, something is going to 
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Bouckheut, Drew, Claridge, 
Davison, Vaartnou, Lawrence, 
Taylor, Reeves. 


1 Cnoss+Exam by Bayly 
2 | 
! | 
3 loose. Now, if it a matter of economics, it's a matter | 
4 of economics and just to how far a person or a company | 
3 could go; I don't know. I am certainly not an 
" economist at all, but that's certainly an area that we | 
7 | 


would consider very seriously in view of our commitment 








8 to northern communities. | 
9 Q All right. And-- | 
10 MR. SCOTT: Mr. Commissioner | 
11 can I just interrupt for a moment. I ama little 
k2 concerned about the leaving of ie: ends to be dealt 


with in the next panel. As I understood Mr. Bayly's 


question originally, it was in view of your statement 





that there will be no gravel mining on active flood | 
plains, will you tell me what an active flood plain is? 
And that was, as I understand it, deferred to a 
biologist on the next panel. Surely that is not a 
question for a biologist at all. It is a question for, | 
well I see two people who could probably tell us on the| 
panel. 
MR. BAYLY: Mr. Commissioner | 
my equivalent to Dr. Fyles has handed me a note with | 
regard to that, that I should follow that up further | 
and perhaps to follow that up through Mr. Drew-- | 
MR. GIBBS: Are you going to 
be competing with Mr. Sgott over who asks this question’ 
Mz. SCOTT :*5 NO, ,L.aone t.care 


if the question is not asked because we'll ask it, but 


presumably it is not something that can reasonably be 
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Bouckhout, Drew, Claridge, 
Davison, Vaartnou, Lawrence, | 
Taylor, Reeves. : 
Cross-Exam by Bayly 


or engineer or somebody. A bird or fish man isn't a 


deferred to a panel which doesn't contain a geologist 


to be able to tell us that. | 
WITNESS BOUCKHOUT: Mr. | 
| 


Commissioner, we are prepared to handle the question 


if Mr. Davison could speak to active flood plain. 

THE COMMISSIONER: All right. 
Let's do it that way. 

WITNESS BOUCKHOUT: Mr. Drew 
Wiedor 2. 

| WITNESS DREW: Yes, Sf uey 

several definitions of active flood plain I think the 
most common definition is as Mr. Bouckhout stated, | 
a portion of the valley that is flooded when the stream | 
is more than bank full and I think the criteria is | 
flooding on the average of at least once a year. And | 
then you have a fossil flood plain,or you could call | 
it a low terrace, where the inactive part is maybe | 
flooded once every several years. But on our alignment 
sheets at the flood plain, is mapped of course by a 
diagnostic characteristics on the air photo and usually 
the ctive: (flood plain’ amsmostiof our routes are 


through country that are south of the treeline and are 


treed and in those areas the active flood plain 


plain and terraces and so forth, will support trees. 
So the active flood plain is 


generally does not support trees. While a fossil flood 
a part that is subject to flooding often enough and 
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Bouckhout, Drew, Claridge, 
Davison, Vaartnou, Lawrence, 
Taylor, Reeves. 

Cross-Exam by Bayly | 


also being buried by a silt from stream breakup and so 
forth that it may support willow bushes and other 
water tolerant species but not trees. | 

Q Well could we understand 
Mr. Drew that the answer to wee question I 
addressed to Mr. Bouckhout is that you will not be 
taking granular materials from what you have now define 
as the active flood plain? 

A I am not sure what the 
company policy is on that and also,as I stated in an 
earlier panel, our work shown on the alignment sheet 
is not final. It is going to be revised and is being 
revised as a result of field work. Perhaps eventually 
when the boundaries are established to our satisfaction 
that that will be criteria. 

WITNESS BOUCKHOUT: That's 
a direct assumption by the way. 

Q What is? Let my tell you 
what I understand so far that you, Mr. Bouckhout has 
said we won't take gravel from active flood plains. 

Mr. Drew has told us what an active flood plain is, but 
he has told me that he doesn't know what one company 
policy is in regards to taking gravel or other granular 
material from the areas he has defined. Do you agree 
that his definition is what you would call an active 
flood plain and that the company will stay out of those 
areas in getting out-- 


A Yes, as far as extracting 
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Bouckhout, Drew, Claridge, 
Davison, Vaartnou, Lawrence, 
Taylor, Reeves. 

Cross-Exam by Bayly 


borrow material, I believe that is the case, yes. 
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Davison, Vaartnou, Lawrence 
Taylor, Reeves 

Cross-Exam by Bayly 


Q What about other kinds 
of sites? We sort of got sidetracked at one point. Do 
you see river terraces, that is what perhaps Mr. 

Drew can tell me about if He and I Gade roeang the 

same thing, what I would call terraces or fossil flood 
plains, would you see those as sources of possible | 
gravel mining operations? | 

WITNESS DREW: Well, fossil 
flood plains could perhaps be called a low terrace in 
Mollard's-terminology. If HT is a high terrace, 
they're both terraces and they're both normally not 
flooded, though a fossil flood plain would occasionally 
be subject to flooding. They support trees and these 


do often contain good aggregate sources, although they 





are often covered with silt on the surface; but whether 
or not the company is going to use those isn't ny 
decision, 


WITNESS BOUCKHOUT: 
All right. Again the use 





of these particular areas is subject to evaluation 


by the biological team. I believe Mr. Davison has 
something to add to it. 

WITNESS DAVISON: Yes, we were 
involved in DIAND gravel inventory in the north some 
years ago. This was an inventory for Richards Island, 
Tuktoyaktuk Peninsula down to Fort McPherson and Arcti 

Red River. Our terms of reference for this study were 
to stay away, to not identify sources that were in 
active flood plains. We were not to, not identify 


potential sources within terraces, and the information 
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Davison, Vaartnou, Lawrence 
Taylor, Reeves 
Cross-Exam by Bayly 


| 
| 
Bouckhout, Drew, Claridge 


as I understand, is that Foothills have used -- has 
been to use the DIAND information plus the Department 
of Public Works information in order to arrive at 
their potential quantities of material, or the available 
quantities of materials in the Mackenzie Valley. 

Q So you may identify some 
terrace sites provided that your biologists tell you 
that they are not sensitive areas for one reason or 
another. 

A The background informatio 
within these reports did identify terraces as available 

could > 
sources. I believe Mr. Bouckhout/explain. possibly 
again, I believe he has explained that the identified 
sources have been looked at by his biological team. 

Q is that ¢orrect, Mr. 
Bouckhout? 

WITNESS BOUCKHOUT: That is 
correct, yes. That's right, that was on this plain. 

Q All right, and when you 
had a look of these what were the results d your 
appraisal of them? I gather that's from the point of 
view of the things that are presently living on or 
in these areas. 

A Yes, that's essentially 
it, and we do have some recommendations from our 
biologists with regard to some of these borrow sources 
which we have A ey but these recommendations 
will be brought to light in our next panel, which will 


be the panel dealing with the effect on biological 
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Davison, Vaartnou, Lawrence 
Taylor, Reeves | 
Cross-Exam by Bayly | 
| 
environments, but they have made some recommendations | 
to stay away from some of the sites which we have 
designated as potential sites. 


Q All right. Let's assume 


that we have a terraced site that none of your 


biologists are particularly concerned about because 
they think that the animals and plants and living 

there are not going to be wiped out by the taking of 
this material. I gather that we still have a problem 
for Dr. Vaartnou to revegetate these sites if that 

is to be done after you've taken out the granular 
material that you want; is that correct? 

A We at present have not 
defined to what level we're going to re-vegetate actual| 
borrow sites after they have been -- after their use 
is completed. This will really be a mater of deciding 
what potential future uses there are for the saer 
If it is a matter of re-using the site for further 
extraction of material or if it's a site which might 
be used for any recreational purposes and so on, The 
actual rehabilitation of the site, if you want to 
call it that, is really going to depend on the ultimate 
use of the site. 

Q I'm just trying to 
envisage, apart from certain recreation we used 
to engage in in parked cars, how we use a gravel pit 
for recreation? | 

A Well, certainly gravel 


pits very close to a possible eventual Mackenzie 
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' Taylor, Reeves 

Cross-Exam by Bayly 
Highway can be used either as an aesthetic opening 
into the forest area, or possibly as a picnic site if 
restored to such a degree. Perhaps Mr. Taylor could 
add some comments. 

Q I wonder if Mr. Taylor 
had any thoughts on the gravel pit as an aesthetic 
opening? 

WITNESS TAYLOR: There's a 
quarry on Vancouver Island that's a recreational 
area. 

THE COMMISSIONER: As a matter 
of fact, we have a beautiful park in the centre of 
Vancouver that was an old quarry. 

MR. BAYLY: I understand the 
Hamilton Gardens are an old quarry too, but I don't 
know if that's what Mr. Taylor has in mind, for 
re-vegetating borrow sites along the Mackenzie. 

WITNESS TAYLOR: I think 

trying to duplicate the Buchart Gardens might be a 
bit expensive. Further to this, just as a matterof fact,. 
we are doing, in co-operation-with the Department of 
Public Works now in Revelstoke, which falls within 
a National Park, a reclaimed gravel pit as a recrea- 
tion area. Primarily it will be utilized for picnick- 
ing. 

Le, All right, now one of 
the prime considerations, as I understand, for turning 
a gravel pit or a rock quarry into something other 


than a gravel pit or a rock quarry is money, and at 
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Bouckhout, Drew, Claridye 
Davison, Vaartnou, Lawrence 
Taylor, Reeves 
Cross-Exam by Bayly 
some point I gather Foothills will just have to decide 
where best to spend its money and that some of the 
things you can do to either restore or rebeautify a 


gravel pit or a quarry are more expensive than they 


are worth. Would that be fair to "say , “Mréo—sBouckhout: 
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WITNESS BOUCKHOUT: A Well, 


I think that would have to be qualified according to 


who was trying to determine what they are worth. 

That is certainly the case. 
restoration of a gravel pit is obviously going to cost 
more than just leaving it the way it is and restoration | 
entails things like re-contouring the slopes, perhaps 
re-vegetation and things like this and it is really a 
matter of final design to project what hae ultimate use 
these various pits could potentially be and apply a 
design or a restoration design to that particular pit 
as relative to what its ultimate end use could be. 

I am not trying to suggest 
that we are going to re-vegetate every gravel pit, every) 
borrow pit that we happen to dig because there is some- | 
thing in the order of over a hundred of them so sees 
we wouldn't be doing this. It is a matter really of 
selection of those particular pits which have potential 
for further end use. 

Q Right. Well, unless I | 
misunderstood the evidence that Arctic Gas gave, their | 
prime consideration in restoring a gravel pit or a 
quarry was a question of making sure that erosion 
problems didn't get out of hand and turn the site into 
a real mess. They were looking at stabilization rather 
than beautification as their prime objective in restora- 
tion. Would you say that Foothills is really looking 


at that as the prime consideration? 
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A I would say,I don't know | 
if we could say it is the--It is a prime consideration | 
| 
| 


obviously. As far as restoration of a pit is concerned, 


re-contouring to stable side slopes is not as expensive 





as re-contouring to something beyond that plus re- 
vegetation over and above that. So certainly that would 
be a consideration in how we leave the individual pits. | 

Q SO; vs Le fair to say 
you don't really know what you are going to do with 
individual pits,but that some that might be close to 
areas that people will normally see may get a more 
luxurious treatment than others? 

A That's true. I think “£6 
is very true to say we don't know exactly what we're 
going to do with each individual pit because, in fact, 


we're not at that stage as yet. That's a final design 





matter. Even the selection of each individual pit is 
really a final design matter. It's just a matter now of | 
identifying what the sources are along the route and | 
what some of our requirements would be and projecting | 
beyond that, again to the several levels toward final | 
design. 

QO Well, maybe Mr. Taylor 
will want to say something about that. But is it really 
the test of accessibility by people that will determine 
whether you do a fancy restoration or a stabilization 
restoration? 

WITNESS TAYLOR: A I 


think it's a matter of both physical accessibility and 
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visual accessibility. If the particular location is 


that 
near a highway or other types of land uses / might 


be sensitive to this kind of a process such as a park. 


It probably would be 


this. In. other words; attempt to return at to! its 


something approaching its former appearance. 


| 
| 
| 
Q Well, Mr. Taylor, we've 
heard from Miss Minning that whatever you do unless Yau | 
take it from an active flood plain of a braided channel 
stream, you're going to have a hole, because router’ taken 
| 
out more than you can possibly put back in without | 
making another hole. 
A Well, thati'st tre 10 Iwas | 


thinking in terms of re-vegetation, trying to relieve 


the effect of the scar. 





‘@) A lyf ghign ”Nowgv Ore 


Vaartnou, re-vegetating gravel pits I understand 


{ 
ae 
presents some problems, one because you are often rae 
with granular materials on which grasses take less | 

| 


readily than the materials that hold moisture more 





easily and you may be dealing with areas at the bottom 
of those pits that get flooded regularly and drown out 
some of the species you may be trying to put back. Are 


those considerations which you have to take into account 


‘WITNESS VAARTNOU: A _ Yes. 
be taken , 

Perhaps I have to consider what shouldAnto account at first 
my approach to that type of rehabilitation, not re- 


vegetation. Re-vegetation has to fit in to match the 
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need of the rehabilitation and in case if the gravel 
pit should be rehabilitated to contain water, it means 
that area we don't need to re-vegetate. 

If the contouring has to 
be made such that the gravel pit is not the square 
box, it has to be done so Havre Le aetna 
acceptable. And again the planting re-vegetation should 
be done according to what material is available. 

And these plant material, 
I don't mean the grass. I expect to use the native 
shrubs as much as possible. Native legumes, native 
grass and all those should provide the self-supporting 
ecosystems. If necessary,we could use and put back some 
final material to make the place habitable to the | 
plants that we have tried to use enees. | 

Q So your prime considera- 

tion would be to make sure that you didn't have bad 
erosion problems and after that your secondary consid- 
eration would be to make the pit visually fee Seceseabl 
to people who would be using it for various things? 


A That's correct. 
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Q Now, we heard evidence | 
from Mr. Dabbs from Arctic Gas with regard to re- 
vegetation and one of the methods that he talked 


about using wes reseeding from helicopters using a 


| 
| 
| 
| 
mixture of fertilizer and seed flown at approximately | 
100 feet for the purpose of reseeding the right-of-way.| 

{ 
Is that a method that you would contemplate using, | 
sir? | 

| 

A Yes, except 


the height. I cannot see some grass seeds that's 


very light, the calamagrostis canadensis OY meadow foxtail 


If you try to spread them100 feet at all the ground, 


I think you would spread them out 500 feet or more. 

So as much as I could see it, my plan is to fly the | 

helicopter approximity of 40 feet. | 
Q 40 feet? ! 
A Yes, when I want to go, 

and besides that we try to develop the methods, 

develop the seed to make it heavier to hit the ground, 

and the contact . with the side and therefore try to 


get the better rooting possibility for germinating 


Q How do you weight this, 
sir? How do you weight the seed to make it 
heavier? Do you coat it with something? 

A Yes. The method Says 
some giue has . to be used, and maybe some 


| 
| 
| 
| 
~ * * | 
the ability of the grass seed. 
| 
material like some dust materials to be used, except 
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method for using grass seed for that purpose is 
not available yet, but we're working and it would be 
available in time when it comes. 

Q So this is something 


that hasn't been developed but would have to be 


the lighter grass seed? 


| 
| 
| 
developed if you were to use this system of seeding | 
A Yes, it's used, the 
method is used, but some other type of materials and 
the fertilizers ea pelleted. 
Q All rvaghet. 
A And pelleting method 
is used for apply the bacteria to the legume seed, but | 


required to make it available because it's not on that | 


SOil expected to be existing there. 





fe) is that Sort of like 


dropping eachseed in a little pea pod or something 
like that? 

A Not exactly but rolling 
effect, so you had to roll the seed so you could coat it. 
Maybe not each seed into a seed bag or group of seeds, 
depends what size the pellet you want, what kind of 
soil you want to use it and what seeds you're going 
to use it. 

Q All yagne. You °re Fivging 
at 40 feet. And the photograph that we saw that Mr. Dabbs|! 
showed us on the screen, and you weren't here so I'll 
describe it to you, was of a helicopter at about 100 


feet with a bucket in which the seed and fertilizer 





i wh 
b.)  emogaug - say, Set 









7 











ga bluow +i bas paidtow sts 


ae ay oe | said 
ay i. 
/asnng Ji fenw emit ak eldelieve. 






piat 74MoOe at Bids on O v ; : 7 \s ~ 


-_ 





dot sved Bluow Jud begolevab mesd +' nee | tent 






‘gaibese To Metays. sits seu ap esisw voy 11 .baeqoleveb ; 





| . base aecip) z9dApEt sect 

















ns elsiusiem Yo sayvt tedf#a Saoe Jod been el Sodzan OL 


easzilisits? add 


c 
\% 
~ 
+ 
o 
4] 
r 
¢ Ww 
Re 
7 : SS 
ae 
Led 


t rd ° f ts > 7 - 
at eee 
2 7 at 
DOnI aH | Jaitlag baA A i i se 
 « 
. . ef - 
: he an 
nid bs pst add of sed orld vigos xod Boa ai aa 
j ~ "> | bt a 
7 —~ 
; <a ' , feet 
jeanmd no Jon e'dk UBS 8 de lasye $1 aksm oF boeriupst i oa are aul 
: 9 ny Or am 
l nw — 
ox cu (xe ect of bestonoeaxo [tioez es 
ee &: ' 5 ns 2 “i < be: IOS 4 LS9E | al ere <-h 


| pninjemoa 10 bog &at z i bepe bse priqgqo rb 


| ,creoe iO ial =0 pi : 5s BB Of USave I 359 70 edys™M 


7 
} F ~ J sf arw tre Tre" 4uf! on ; »! i ste cf > Fy at ro * 
‘ i ; 7] vy ebmagel ec a 
- 
} PiLop ak , @DSe9e tébrw Dire > Fu 2 JNBW, VOY Itc a 


fi 

} 

be 

iy 

2 
= ry 

pas | 

4d 

4] 

if 


tore sft ofA .36903. OF te 


‘i'l of sten 3S’ netew voy bas .neetoe ed? oo ey Bewode 2 
- 


- 
_ 


- - 
YY » oe . on —_ _ = 4 f ys - q 
00. theta 2 oa S Cov li of, Ss 20 BEW OY og ai odizpesb 2 


Ae, 


1 bas bese sia doldw nob gedoud- tiv toot 
: a) 7 _ ’ 





f ’ - 

















BR Ae We" 


Davison, Vaartnou, Lawrence 
Taylor, Reeves 


} 
Bouckhout, Drew, Claridge | 
Cross-Exam by Bayly | 


were contained which could be controlled from the 
cockpit of the helicopter which was hanging some 
feet below that. I couldn't tell from the photograph 
just how far below. Would you plan to have your 
helicopter at 40 feet and your bucket below that? 


A No, the bucket would be 


40 feet. 


Q I see, so your helicopter 





could be higher than 40, except that your seed would 


have to be at around 40 feet to be excreted. 

A Not hither when it drops 
down. 

Q Well, would this method | 
be designed to re-vegetate only the disturbed area, | 
that is the berm, the area that the pipe will be put | 
in, or is this designed to put seed on the whole of | 
the right-of-way, the 120 feet that would have been 
used for construction? 

A When -- if it's needed 
over all the right-of-way, but I cannot visualize at 
120 feet width of right-of-way that all is needed, I 
expect that there should be some native material still 
alive and I expect to uSe that method, yes, where is 
needed on the pipeline. 

Q Now what season of the 
year would you contemplate this seeding being done, 
sir? 

A I would like to do it as 


soon as possible because you get the seed into the 
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| 

2| ground if the ground is disturbed. If you wait until 

3 there is snow cover going to be smooth and seal up the 
4 surface, your chances to get the seed into the ground 
) is much less. 

i Q Would you run into 

7 problems with the seed blowing away if the ground was 
/ too smooth? 

9 A Yes. 

10 Q That is the snow cover 
11 was too smoth. 

12| A Yes, that's exactly what 
13| can happen because there's windy areas, very Windy and 
14 | that's the reason I would like to do it as soon as 

1s | possible after finishing the construction of the other 
16 part. 

ia Q Well, assuming that you 
18 may have to put some seed, not just where the pipe 
19 goes but on the working pad beside the pipe, would 
29 you contemplate roughing that surface up somehow prior 
21 to completing the job so that the seed wouldn't blow 
22 away? 

23 A Yes, if it's too smooth, 


yes, it has to be; not ay eee away but it is 
necessary, if possible, to cover the seed someway. 


If you leave it on the surface it very easily would 


plants, seedlings, would be killed and that's the reaso 
I would like to get it into the surface, if we used 


the aerial seeding we expect that we get some snow 





be dried out and germination would be lost or the 
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Cross-Exam by Bayly 
cover after that would force the seed into the ground, 
and then when the springtime comes and the ground is 
going to be melted out, it means there would be cracks 
really 


and it/could go down and provide a proper media for 
germination of the seed. 

Q All right. Now, there are 
going to be some areas, according to the application, 
where the amount of possibly disturbed ground will be 
the width of the right-of-way plus 200 feet and I'm 
thinking specifically of river crossing areas where a 
large area may have to be cleared to get in the equip- 
ment to put the pipe under the river. Would you contem- 
plate seeding that by helicopter, or would you contemp- 
late seeding that kind of area by using people or 


machinery on the ground? 
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Cross-Exam by Bayly 





AS DMehink*at, first weliwould 


fly it over anyway with helicopter but I could visualize 





some areas there where the aerial seeding would not 
be successful and in those areas,specifically with very 
ont Sandy areas, we had to get the seed cover and on | 
those areas if possible, I would like to use the ground | 


equipment one way or the other way. Like Brillion 





seeder type or some harrows or just some rollers. Get 





a Auusisie roller to get the seed into the ground 





and some areas there, seeding would not be enought. We 
have to use some vegetative material to get it in, 


shredded material or if there is moisture enough, 





cuttings, rooted”or ‘unrooted.’ Bute ‘cannot visualize 
in some areas with very light sandy slopes. that galix| 
or willows would be the proper plants to be used and | 
of those areas I would like to edaveiee established 


from the seeds because as much as I know, nobody has 


been able to successfully root the stems, stem cuttings| 
| 


VET. | 
They could yes indicate some | 

growth but they would not serve unnormally under these 

conditions and willows on the sandy slope, high, dry 

sandy areas is not the species. ‘But definitely I am 

going to use other shrubs like shepherdiae oxu- 

MR. YBAYDY: © What sissthat one? 

RAR tohatisanl guesstitis-2 

And then other ones like vacciniums; not all of them 


are blueberries. Some vacciniums are cranberries, some 


) a eel as J ee sft _ 7 
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Cross-Exam by Bayly 


vacciniums are loganberries and I definitely think in 


terms of loganberries here,vaccinium vitis-itea 

MR. 'BAYLY2" Before’ you go ‘on 
that word has escaped me and probably the court | 
meponten. MDeryoulthink Vou ae aan spell that sir pases 
she has =o put that down ‘on tthe: recoras 

AY > V-A=C-C-I-N-I-U-M-S*. 
Veta Sal Tae 

O Mthank tyoul sat 1" Now, 

heard 


have/you talk about rollers and about harrows and when 


I visualize work done with rollers and harrows TI 





visualize no snow cover and a certain amount of the 
ground being thawed out so that this machinery can be | 
used. Are you thinking of the kindvoefr machinery that 

I wouldn't say see on a farm somewhere prior to seeding 


time? 


A Yes, you have visualized 


aro torn ike nr? 

Mes. 

A I quess roller you could 
visualize? 

O Yes. | 

A Harrows? | 

Or WYesss .io can visualize eee, 

| 
but what I am having trouble visualizing is using these | 
machines when the ground is frozen and when there is 
had 


some snow cover and that is what I/interpreted from 


your explanation of as soon as possible in terms of when 
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Cross-Exam by Bayly 


you want it to do your seeding. 

A I don't expect to be very 
deep snow cover, right after the snow is worked up there| 

OF ALI raght. Tiow; new do 
you use a rototiller in frozen ground? 

A Yes, you have to use 
weight and you don't penetrate very deep and that's 


exactly what I want. I don't want to go too deep. 





I want to stay half inches on the surface if possible. 
Because for seeding points of view, if you make the 
surface too loose, the seeds will usually dry out 


there. But if you just prepare the surface so you 





could cover the seed, you get 90% better success. 

Or *So all you are really doing) 
is scuffing up the surface? 

A “That"™ ss) 1tiexactily: 

Of Ableright.=“Ahd=vyeut think | 
that can be done even on the frozen ground? 

AYES: 

Q How big a rototiller is 
that: 

AM It eben Wineed to be ‘pie. 
Lets Weight=that- counts.” “Heavy. “And proper knives or | 

work 

blades. Not the weight. The smaller do witches hen | 
the large ones. 


OY Agi*rightbat you wouldn’®t | 





contemplate using a caterpillar tractor with those 


they 
teeth that Arag along behind them? 
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| 
3 | 


AmMBNOIGUNOt AESGrwthatAPpurpese | 


That would make too deep 
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5 a cut in your estimation? | 
6 A You could get deeper cuts, 
q yOu. Could get i2t in {but Zt Dsemuch harder. It is not 
3) necessary. It leaves the surface too rough. | 
9 Q Now, how about these rollers 
10 for pressing the seed in. Are they something like the 
11| garden rollers that we would see people working on 
12| their lawns with? 
13 | A I would expect that they 
14 | would be quite a bit heavier because your working on 
15 | frozen ground and that is the reason you would need | 
16 | quite a bit heavier roller. 
17 | Q And what would it be 
18 pulled by? A large piece of heavy equipment? 
ee A A small caterpillar. 
20 © (All semaghtrescAtsmalLh 
i caterpillar at this stage would also be doing some of 
Ze the scuffing to the ground? | 
a3| PP etThnatbrsarrokhs. | 
a Q Right. Where does the seed | 
25 | fit in? Somewhere in between these two? | 
Be | A The seeds would be planted | 
27 before this. | | 
28 | OA) Faght. socyou put vouL | 
29 | seed in -- | 
30 | A You put your seed in and 
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then you go over with the machinery and get the seed 





compact to the soil. 























i) QO And you seed before you 
6 | rototill? | 
7 | BR Vea, 
3 O. Not; atrter? 
9 | BR Nos 
10 | Q Right. Now, you would be 
Pal using fertilizer although not nearly as much fertilizer 
| 
i as Arctic Gas wants to use. | 
13 | 7 A Yes, I don't know exactly 
14) how hoa here but I could visualize it in some areas| 
15 | where the soil is fertile enough to support, like some 
16 @f these mixed foods for fonest. areas. | just 
17 | question the rationality to use any fertilizer there. 
18 Some other areas, as I mentioned, I could visualize 
i || what is poor like tailing Sand with no nutrition | 
29 | at all. We could use maybe the same amount as Arctic 
21, Gas uses, but average I COldd, Viisitiali ze that! we ais not | 
22 | necessary because I am not looking at luxurious growth. | 
23 I am looking to establish the plants that are able 
24 | to survive in natural conditions. | 
25 Oe pena ak caress _ a 
26 | ie 
27 : 
22 | 
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Cross-Exam by Bayly 


Q How long will this 

process take to re-vegetate? You want to establish some | 
; 

plants which will be able to take care of their own 


recolonization along the right-of-way. 


A Yes. 
| 


Q Now, how many years would 
you say it would take before the right-of-way had 
managed to re-vegetate? 

A i could «visualise 22 
that the areas where we are going to use the shredded 
native shrubs that the area should be properly covered | 
within two or three years because first year the second 
year would be so nice to have reasonable cover with | 
grass and at the same time we expect the shredded 
material would be established in the first year. 

Second year you could visualize that it would be quite 

young plants usually growing, they are not any more | 
old grasses coming from established community. They 

would be rejuvenated and second year I expect them 

to grow properly and start to fill in the year again, 

third year and fourth year T° expect 1t would be near 


the natural state, except there would still be some 





grass seed in that. 

Q All right. Now, I assume 
this takes into account the fact that in some areas 
the native diseases to the native plants will kiil some 


of them. 


don't kill the native plants. They kill introduced 


} 
A Usually the native seat 
plants. 
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Cross-Exam by Bayly 


Q I see, well -- | 


A Because they normally are 


resistant to that local native diseases. 


Q I see, well how do 
local native diseases exist if all the local native 


plants are resistant to them? 


A Yes. They exist there 


but they are part of that local community.It does not 
isigreyo 
mean / one plant disease is plant two ,as funguses usua}l 





or ‘bacteria. 
Q So these -- 


A They could live together | 
with prior competitive conditions. 

Q De ErGht; So" they 11 have 
built up some resistance to these because they are ae 
ive species. 

A esis 

Q But there will still be 
some that are killed by them because the diseases 
exist. 

A Oh yes. Yes always 


prior competitive conditions there. 


Q Now we've heard from 


other witnesses in this Inquiry that the right-of-way, 
because it will cause what I believe are what are 
called edge effects, that is we will have bush and 
then an open clearing, and then bush again, that 
animals and birds like to congregate at these edges 


for the purpose of feeding. They have the protection 













~— [isew .ae2e I 





you? ae 16098 A 









5 wu laarror 


s2ib evkien Iepoi pyy cy of ev 


















avy 05 wot lisw. ,ese I 0 So 
I sit [le 21 32ixs Seencelh svican tool 
- 


Snort of Srasjabest ots earnsic 


jon 2905 J1-ytitewmmeo fsoo0l Jodd 2a 435g exe yen? Jud 
seri! 
trelq sao \ neem 


aie 
Mad 
‘ 
f 
{ 
i 
4 
ry 
o 
| 
3 
~ 
— 
~ 
r 
f 


od 

: . 

; -6f1es06d Yo ~ It 
7 


. rerist [ T d 
4 
anoltrbnoo s¥idgitsqmos toixzg Agiw 
evan t ra a 
A ; 7 
—4Crr « 44 a Seed aro! ’ S5085272 AI soe qu 2itud 
: eelnede evi 
} . 
! q 
i i be | ri J » 
i ’ ; é | men fret t 2S 3J65073 sm 
s321K5 
7 
oy f = 4 A 
| 7 
. it anoigifinoo sv iticesqmos 126ite 
. bhised sv'aw we QO 
| g¥eerto-sc¢piz oft 32503 yitupnk eifd al esbeandiw aetizo 


Jjeow e7s evatiodl I skAaw eevee Lliw at eausood 


Sos feud eved ILiw ew eL gets .assetts spies bot int 4 ps! 


a 
a 


Jed3 ,ateps deo neds bas ,paiseels nsqo me tarts , a at 
¥ : a 7 
2ap65 seate t6 4348p a"tpiipo- OF eakt atti 1 elemins Ss 

. ; hi | ante Sasa 
Ie TIC y 4x - 
* | a 


; re 1 = ren 
noltoeio1gq odd sven ved +Rf se6h 0 
: : a _ 9 





_ 


1 


skh ee _, 











20 





Fa 





ae 








12235 


Bouckhout, Drew, Claridge 
Davison, Va@artnou, Lawrence 
Taylor, Reeves 

Cross-Exam by Bayly 


of the forest on the one side, and they have an 


open clearing where young tender plants live, or 


perhaps there's an abundance of seed that's easy 


to get at exist& Do you contemplate that some of your 


re-vegetation scheme will be thwarted by animals and 


birds which are attracted to the area that you have 


recently seeded? 


to avoid as much 
native animal to 
luxurious growth 


would invite the 


— 


acco 3 Yes, possibly. We try 
as possible the invitation of a 


the right-of-way. If we~use very 


oe 


there, it means this growth it=~i1f 


be 


native animals there. Tf we use 


that grass like as If mentioned festuca saximontana 


in the pictures, well top growth -- 


QO Which one was that? 


A Festuca saximontana 


one of the native fescues, this grass, the 


growth is so limited 


the year, only two, 


ana 1t) would be “dormant most of 


three months in summer when it's 


green, and really there isn't very much food for 


native animals. 


Q So you're saying that 


the animals would probably prefer Kentucky bluegrass 


to the natie species that you would be re-introducing. 


A Definitely so. 


Q But there would be this 


effect that you might find a larger concentration of 


animals and birds in a cleared right-of-way than 


you might normally find in a forest. 


~! 
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A Yes, I expect the 
trampling effect would be more serious than eating. 

Q Al iuwreght.: New ,pfimhorder 
to ensure the success of your reseeding project, 
will it be necessary for you to sort of post 

"Keep off the grass" 
I don't mean that 
Signs along the right-of-way?/in the sub-division 
kind of concept, but will you be making attempts to 
keep people from using the right-of-way until your 
program has been able tocatch? 

A No, because if we can't 
do any better to keep animals and people out, we 
don't use the right material. 

Q So your scheme has 
taken into account that there will be some killed 
because of animals, people, or whatever? 

A OheveSe - But mgst Ly o5 
would concentrate on creeping materials, creeping 
plants ,rhisomatrous plants, creeping ontc the -- 

Q What was that word 


before plants? 


A 
under-ground runners, underground stems. 
QO B=I7nS=OM1-E-S2 
A R-H-I-O 
WITNESS BOUCKHOUT: Like 


waker lilies, for instance. They extend under water, 
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the stems actually rise up. 


Q Yes, I see. Are there 





others, or are we contemplating quite a lot of this 
right-of-way being underwater? 

WITNESS VAARTNOU: There is 
like Kentucky bluegrass. 

Q Which I gather is not 
a native specie. 

A Oh, they come on, 
Kentucky bluegrass is native there, but we definitely 
would like to use native Ken_tucky bluegrass there. 


But it starts growing much faster than nugget Kentucky 





bluegrass, and my variety selected there and in the 











13} Spring there is indicated a two weeks earlier growth. 
t 

16) QO Now, one of the probEms 

17 | that Arctic Gas admitted that they had through their 

18 witness, Mr. Dabbs, was that they just couldn't get 

19 | enough seed to reseed with native species. Can you 

29 explamneawhy  yourhavesbeencablewtoxcorner thecmarket 

21 so successfully? 

ee A Nowed. can’t believe 

23 their own words, I had to go back to Dr. Younkin's 

24 | Report where he indicates that he could grow 900,000 

25 | poundceot Acctaredtannsanmyyears. 

26° Q And now -- 

| ‘OK So how they can grow it? 

28 | It means they have to start from the beginning. 

29 | Q They haven't started, 





} you would say? 
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1 
2 A But they should have, | 
3 as much as I know the type. How they can grow it, | 
4 I don't know. Two years ago I guess I discussed with | 
5 Mr.t Dabbstand) Dr. Yournkim an March ,.1974, and I indicated 
6 | that they would have problems trying to grow it below 
7 High Level and that time I was the skeptic. They was 
8 | very, very -- I mean they thought that there was no | 
9] problem. Now I guess we have little bit reversed the | 
19 Situation. Meantime I had the ecotypes that I can | 
al produce seed, yes, not as much as I would like but 
12 | enough instead of 300 pounds’ per acre, I would grow 
13 | maybe 75 or 100 pounds per acre. That is good enough. | 
14 Q And you have to grow 
15 | that north of Migh Level, you say, to be successful? 
16 | A There are certain 
17 | ecotypes, yes. Some can be grown south, but I don't! 
18 intend to grow anything out of this, that snow mould | 
L9 | zone that I mentioned before noon,the borialis fungus | 
20 that means I don't want to grow any seed below 60 or 
x 55 latitude. | 
Ze Q I see. 
23 A Everything should be | 
24 grown within that zone because that's the disease what | 
25 | I'm more worried than anything elséeur | 
26 | Q So you feel “that if you 
29 don't grow them north of the 55th Parallel latitude 
2 that they may be susceptible to this fungus that NY 
2 


| killed off so many of the plants that you showed in 
| 
| 


your photograph. 
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A Yes The reason is with 
cross-pollinated plants there's a variability there 
in any species so you could select and I expect, when 
in time,when I grow the seed that nature reduce the 
susceptible clones or plants out that and would be 
only resistant to that disease, would be produced a 
seed for me. 

Q Now, you've given some 
interesting figures, sir, on growth rates, and if I 
can refer to those, on page 34, the bottom of 34 and 
35 in answer to question 20 in your prepared evidence 
you say that there will be enough seed to re-vegetate 
1,000 acnes by 1978, 3,000 /by 1979, and virtually 


unlimited quantities by 1980 and thereafter, and 


I can understand your geometric regression up to the 





{ 
{ 
1 





{ 
| 
{ 


3,000 acres by 1979, but what does "unlimited pai 


by 1980" mean? Do we suddenly have a population 


explosion of seeds tha allows you to re-vegetate 


A Could £ Lilustrate: how 
much seed is needed to plant one acre for seed produc- 
tion 

Q Yes please. 

A Consider that there is 
-- O.K., we start with smallest agrostis,lI guess Li's 
proposed to be used somewhere too. Approximately six 
million seed per pound, we need approximately 15,000 
plants per acre to grow the seed. I think if we use 


.1 pounds per acre as it's quite normal with that type 


a 
i) 


hundreds of thousands of acres, or what does that mean? 
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of seed to plant an acre. We could, if we that and 
you see .l produces ten times more than is needed, 
So if we have -- to make simple, right now we have 


One pound of specific ecotypes that's available 


for seeding next spring. 
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agrostis 
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Cross-Exam by Bayly | 
of the actual re-vegetation program. In order to | 
reseed the right-of-way with the species that you want 
to use, I am assuming that you will want to overplant 
to a certain extent, because you're planting perhaps not 
act the vadealt timesormunder ideal conditions: *This isn't | 
a nursery that we're reseeding. This is a frozen right- 
of-way where you have to use heavy equipment to pull 
rollers and you are going to lose some seed because | 
you have created an environment where the early birds | 
are going to -- the early returning birds are going to | 
try and eat some of the seed so is your figure of .1l | 
pound per acre the amount that you envisage for the : 
right-of-way, or would you put more on it? | 

A No, the right-of-way as 
I tried to specify. If you, say take actagrostis. 
I specified one pound arctagrostis per acre. Total 
seed on the northern area as I specified is approximately 
25 -- all the species together. | 

QO So you are taking a 
multiplier of the amount you would use in your test 
facility north of High Level and you are increasing it | 
as you go north because of the possibilities of kill 


and loss through eating or blowing away? 


A Yes. Not exactly, because 





I plan to use vegetated propogation on all tundra areas. | 
And in seeding would be additional to the vegetative 
native material. I expect that the re-vegetation should | 
be done in tundra areas on native shrubs, locally 


| 
| 
| 
| 
available and right now we are doing testing at this 
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Cross-Exam by Bayly 
time when we should do it. We know that we could do 
it in the spring and wintertime taking it, but could we 
do it in the fall also? 

What maturity based is 

with the test? We know that hardwood cuttings we 
always could do it but could we do it in any other time | 


Of the season? 


We are testing if we 





are trying to find the best time, best methods, how to 
handle it. We know that if we use it we would say 4 
rototrtTler to harvest that material. Now, it 


depends what kind of species it is going to be. It 


would be two or three inches chunks there, including the 
vegetative material and some of the soil we are planning 
to keep approximately two to four inches soil together | 
with the vegetative material. So in time when it comes | 
in the spring the species -- the vegetative species -- 
would be some way covered with soil, but we never want 
them to put underneath of the six inches of soil layer. 
We know that we could kill 

them. There would be nothing left. 

Q So you have got to place 
them under a shallow amount of soil? 


A Thacews TLants 


O Or I presume the tundra 


covered over this area? 


mat when it is placed back shredded will be thinly 
A I don't expect the tundra 


mat. I expect a vegetative material from the tundra 


— 
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1 Cross-Exam by Bayly 

hy to be used for that one. 

3 | ge tes. peti 2 

4 | A If we try to mix that 
7 one with six inches of the soil I am sure we can 

6 | all the material except for only a few that could 
7| survive. 

8 But I would like to 
9 put the vegetative material on the material that is 
10 used for ors ey oS ditch and incorporate it 
ll} there using rollers, or if necessary rototillers. But 
12)| iexpect, a.rolier would be the best... If not smooth 


13] rollers but the spike roller types would be the best 





Mii £@ incorporate: into: that surtace. 
{I 

LS: || In that case, we do not 
| 

iG: | create a separate layer there. We plant that part of 








17 plant material into the backfill ditch line. 





13 Q Right. Now, you have 

19 | talked, sir, about test areas. Have you got areas 

20 | similar to the ones that Mr. Dabbs described in the 

Gan Northwest Territories (for example, on Richards Island 
22} or the Tuk Peninsula) where you will be experimenting 
23), with some of these techniques prior to receiving per- 
24 mission to build your facility and re-vegetate? 

25 | A My advice to the Foothills 
26) is that we get something to start next spring with 

27| this winter would be prepared and actual tests would be 
28 | carried out starting next spring -- three years' tests. 
29 | We have the sites enough 
39 | to Yellowknife and we have lots of them in lower 
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1 Cross-Exam by Bayly | 

Z| elevation, but for Foothills purpose I would like to 

3 | have this site in Canadian Shield area. Some in Norman | 

4 Wells area and some in the treeless tundra area. 

4] Q AQTl™right. “So"vyou are 

6 | talking about a three-year program starting at the 

7, end of this winter? | 

3 | A Yes. | 
>| Q Right. And that will be 
10 the real test of the theory to make sure that what you 
| have discovered, at your test site north of High Level 
=a actually works in a practical pipeline building type 
13 | OLfa Srtuation? 

iF | 

ai A Yes and one thing that I | 
a definitely would like to test our competitive ability | 
16 of methods that I am using. Tome, mono-culture | 
=H as tested normally -- | 
ES | Q What was that? | 
19 | A Mono-culture -- single speci 
an tested “itseri. “It ic"for that pureose Tt “1s Useless. | 
21 | 9) So, putting the species | 
22 | in together in a plant community to you is far more | 
23 important than testing a single species? | 
“75 A That's correct. | 
25 | QO And that would be part of 
26 | your three-year test program? | 
27 A That's correct. 

28 | @) There is only one other 
29 | question that I would like to ask you in this area. 

29d And that is with regard to the problem that could 
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Bouckhout, Drew, Claridge, 
Davison, Vaartnou, Lawrence, 
Taylor, Reeves 
1| Cross-Exam by Bayly 
2 | occur if for some reason your seeding program failed. 
| 
: And what I am thinking 
4 of is the possibility say of a forest fire or a tundra 
5 fire that would devestate an area of your reseeded ° 
6 material say within the first five years of from the 
7 || first time that you began reseeding: Would you be 
8 | reserving enough seed for that and are there problems 
9 with reseeding an area that has been burned over? 
there's 
"i A LE/ enough loose 
ae material on the surface that it would not be a problem 
12 | to reseed it but if the surface is hard it would be 
} 
13 very very hard to try to establish the new seedlings. 
| 
14; So it means that that case the surface should be 
15 | loosened to get a better establishment. 
| 
16 | I expect the seed now 
ny) | on would be available in the future any time. 
13] O So you would be keeping 
\ 
19 | in reserve, excuse me, enough seed in case some event 
. happened in one area or more that would cause the 
21) necessity for re-vegetating? 
22 | 
23 | 
| 
| 
24 | 
} 
25 | 
26 | 
| 
aikal 
28 || 
2g 
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Bouckhout, Drew, Claridge, 
Davison, Yaartnou, Lawrence, 
Taylor, Reeves. 
| Cross-Exam by Bayly 
Be 
| 
3 | A At the | 
4 present time Foothills is promoting that seed growin 
5 but I expect that it would be economically more 
6 | reasonable to carry it on and make it available in all 
7 | of the northern developments. | 
8 Q Ri Tvaqnt. Now, 
9 some plants grow better after fires than others. Isn't 
10 that true for example, blueberries grow better and 
| 
re jack pine regenerates after a fire because the cones 
ve need the heat to open generally? Will you have trouble 
ial with your re-vegetation plans because either ash has 
| 
14 | been introduced into the soil or because other species 
15 have started to invade the area that normally wouldn't | 
16 | have, had there been no fire? | 
ce A Well there are two examples | 
They have | 
ie) you mentioned, /completely different reasons. Jack | 
| 
| 
be pine you need the heat to open the cones and get the | 
| 
29 seed into the ground. Blueberries, you reduce the | 
zi competition from other species and that is the reason 
22 they are expanding and they are able to come back from 
23 their roots. As itself, it is the best material to 
| to plant it 
| establish a good seed germination mediaAf there is 
| ' tat 
25 enough loose material. But as itself, it is the best 
26 fertilizer what you could apply. 
ae / Q Well, in that case and since 
28) it appears that from both your plans and those of 
29 || Arctic Gas, a large amount of the brush would be burned 
20 | on the right-of-way, would you advise taking that ash 
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Bouckhout, Drew, Claridge, 


Davison, Vaartnou, Lawrence, 
Taylor, Reeves. 


Cross-Exam by Bayly 


and spreading it over the area to be reseeded prior 
to reseeding? 


A Yes, “if Le Te done “any 


other way, it is just waste and that to me is criminal 


use it in another way. 
than just burning on a single site, perhaps burning on 
a sled that could be moved down the right-of-way 
spreading the ash as it went? 

A Well, one way or the other 

it has to be spread and specifically where we want 
to plant and use the seed. 

Q Would you advocate saving 
ash from certain burning sites and transporting them 
to areas where you might anticipate more difficulty 
seeding than in others? 

A We “is a good practice but 
economics comes into the question there. 

® All) right but you would 
advice that if economics allowed it? 

A Yes, I would be most happy 
it. COuULc se. Tt. 


Q Yes. 


THE COMMISSIONER: Well maybe 
Mr. Bayly this would be a good time to stop for coffee? 
ME SBAYEY= Yes; sir. 


(PROCEEDINGS ADJOURNED TO 2 P.M.) 


Q So, you would advise rather 
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Bouckhout, Drew, Claridge, 
Davison, Vaartnou, Lawrence, | 
Taylor, Reeves. 

Cross-Exam by Bayly 


(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT ) 
Q Dr. Vaartnou, before we 
leave the subject of reseeding, I have been thinking 
over my questioning and I don't think we have from you 


the month when the reseeding would likely take place. | 





I know you want to do it as soon as possible after the 


construction has been completed and I presume the 


cleanup operation, but have you determined . and 


recommended to Arctic Gas when this should be done for 
the various climatic areas of the right-of-way? 

MR. GIBBS: I hope he hasn't 
been recommend ing to Arctic Gas. 


@O if am sorry. Sorry to | 





Foothills although I should be forgiven Mr. Commissioner 


I see we have a consultant to both on this panel. 
THE COMMISSIONER: Your not | 
| 
suggesting that there is a conflict of interest there? | 
WITNESS VAARTNOU: In both 
cases, no. 
Q And if you have not re- 
commended one, have you thought as to when the best 
month for the various areas would be for the species 
that you are planting? Some of them I gather may be 
different. It may be better to plant one grass just 
before the snow grows and you may have a better chance 
of survival with another one if you don't plant it unti 


a pit later. 


A Usually grass is like 
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| Cross-Exam by Bayly 




















2 
| 
3 | Kentucky bluegrass that hasthis grown-in inhibiting | 
4 factor. They would like to have some moisture before | 
5 they would germinate. Other grasses like fescues | 
e or agrostis don't mind. They don't have that | 
7 inside inhibiting factor and it is not necessary the 
a moisture conditions, but like Kentucky bluegrass, 
9 yes, snow affect would be very good. | 
10 | - Q All right. Are there any 
_ of the grasses that would have to be seeded in the fall 
12 following the first, following the construction? Would 
you have to wait over the summer and plant it in the 
14) fa? 
15 | A Yes, there is one that I | 
16 described, hierochloe, a wheat grass. | 
| Q Yes and that would have to 
a be planted in the fall? | 
19 | A Not necessarily but if you 
29 plant it in the spring, it takes maybe a year before | 
ae it germinates because the dormancy requirement 
22 and cold treatment is necessary for the funnelization 
a3 process which means if you plant in the spring, it woul 
24 | germinate next year or the year after. 
25 | 
“4 
27 | 
28 | 
29 | 
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Cross-Exam by Bayly 





Q So,it might be advisable 
to do the planting of that grass along with some 
reconnaissance work that you would be doing’ on the 
right-of-way to see how the grasses were coming in 
the fall atter the first planting! 


A No, but you shouldn’ £ 


plant it before the area is finisheq Of construction 


point of view. It means #f using that species it 
comes up later and could fill ian later ‘on. 

Q I see. 

A The same, quite a few 
of the native shrubs have a dormancy requirement and 
if you use the seeds of native shrubs you can't expect 


them to come up first year. They night come up second | 





year or third year, but you have to put the seed in 
in time when the construction is finished because 
otherwise you never get it into the ground. 

Q SO you would contemplate 
seeding everything at the same time but some things 
would come up a year or two following the seeding. 

A That's correct. 

Q And what about surveillance 
Would there be a need for a certain amount of overflyin 
of this right-of-way to see how your program is coming 
along in the summers subsequent to the seeding? 

A Yes. First summer is 
very important on that point of view, and should be 


done, 


Q How many flightqdvould 
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Davison, Va@artnou, Lawrence 
Taylor, Reeves 
Cross-Exam by Bayly 


you contemplate per month, for example, to check this 


out, the progress of the seed? 


A Twice in the summer. 





Q And how long would you 
wait after the seeding before going the first time? 

A At least three or four 
weelesc, Whihatiel seem icrmitical, you could do Lt any time | 


later on in summer. But you don't expect the seeds 





to be up and you can't see very much first month after 


the spring thaw. 





Q All right, so this would 
be three or four weeks after the snow had all gone? 

A Yes, after the seeds 
germinated. | 

Q All right, and the seed | 


can't germinate until the snow's gone. 


A Say two or three weeks 


weeks the first surveillance. 
Q Would it be fair to say 


| 

| 

| 
after the snow is gone, and then another three to four 
that that would be somewhere around the middle of the 


summer? 

A Somewhere, yes, but I 
donlted Eccanktfhe specitic,,-I..can't put my fingers 
Ona: 

Q Youecanst -pubya<menth,.on 


it because summer comes at different times on differen 
parts of the right-of-way. 


A That le.correct.. 
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1 

2 , Q The second visit, would 

3 it be just a few weeks after that, or would it be 

4 prior to snowfall, or what would you contemplate? 

5 A The last visit I would 

Ee like to be carried out before snow comes, then we 

‘ can evaluate the growth and then we can expect next 

8. spring what is necessary. 

9 Q So some of that might 
1 begin on the northern end as early as August and in 
ya the southern end it might wait until September or 
12 | perhaps even early October. 

13) | A That's correct. 

14 Q Now, if we could turn 
Py to the problems associated with sources of water. Now , | 
16 | we've heard from you, Mr. Lawrence, about certain 

i water storage plans and what I'd like youlto tell me 
8 is at what stage you and therefore Foothills are at 
13) concerning water sources, Banh for constructions and 

29 Operation and maintenance of the facility? 

21 WITNESS LAWRENCE: Neither 
22 group have done really site specific studies to date. 
23 We have had preliminary looks at the route in each 

|| case and have not been really concerned as regards a 
25) detailed source for each construction site. 

264 Q Aide ET LObt wanda meraie 

27 | true that you have done ‘these as office studies rather 
28 | than reconnaissance on individual lakes and rivers? 


} 
25 | A I can't say we have 
f 


30 | really done a study. This has been something we have 
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done on our own, out of our own curiosity to satisfy 
ourselves that there is very, very few sites along 
the pipeline that are not within economic hauling 
distance for water. 

Q And have you done air 
photo examination of the route? 

A Cursory, yes. 

Q When you say "cursory", 
what does that mean to you? 

A That means that I've 
satisfied my curiosity by looking at the pipeline 
sheets to see that each compressor station, which are 
generally going to be the main construction sites, 
are not too far from sources of water. 

Q All right. Now when you 
say -- 

A I've also examined 
the maps that you see behind you, and satisfied our- 
selves again that there may be one or two sites that 
are fair distance from a water supply. 

Q Now, what has to be 
done, I assume, after you have satisfied yourselves 
that the compressor stations aren't very far from a 
source of water is to determine whether they're very 
far from a usable source of water; is that correct? 


A That 1S COrrecc.. 


Q And usable has something 


to do with water quality, but it also has to do with 


other uses of the water by either other people or by 
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| 
| 
other members of the animal or plant kingdom? | 
A That Ls correct. | 

| 

| 


QO And that's an examination 





Liytake ve your firm will be doing for Poothills, is 


that correct? 


ve That\s Correce. 
Q And when will that start? 
A We're given to understand 


that we'll be doing most of it this winter. 

Q Now you'll be studying 
water sources in the winter. We've heard from -- 

A From air photographs. 

Q Oh, from air photographs. 
This won't be an on-the-ground study. 

A That's not contemplated 


at the moment. | 





Q Now, yau've had what you | 
called a cursory look at the air photographs and that 
has given you the location of the compressor stations 
with relation to bodies of water. Now you're going to 
look at the air photos again, and what else is that 
going to tell you about sources of water? 

A Well, primarily the 
waters along the Mackenzie Valley route, until you 
get down into the 60th Parallel line, the quality of 
water in most of these isolated lakes is reasonably 
good for domestic purposes. If they are large enough 
so that they will not freeze tothe bottom and have 


an adequate supply of unfrozen water below them, then 


~ 
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the qualities are generally very good. 
Q All right. Now I guess 
we can't look at this in isolation because you've 


already done some of this work for Arctic Gas, your 


firm. Isn't that correct? 


A that S COLrect. 
Q Sl OW 
A But the same type of 


thing for Foothills, and at about the same stage. 

@) Right, I see, so really 
you've, as far as Arctic Gas is concerned as well, 
you've only looked cursorily at the air photographs. 


A Right. 


Q And you haven't done the 


second stage that you have described of looking at the 


air photographs more Lig GIRS te for the purpose of 
determining whether they're close to good water 
sources, 

A That Ss correct. 

Q Now, after you've done 
that, I assume at some point somebody has got to get 
onto the ground and take a cupful of that water and 
see whether it's potable, and take a test-tube full 
of it to see what sorts of things are in’ it, to see 
whether it's suitable for the purposes that you'd 
Wish [Oo puc ut to. is that correct? 

A Tiace.ts) Correct. Keep 
in mind, though, that we have been involved with 


most of the communities up and down the MacKénzie 
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Vaitley for quite a number of years, and as a general 
rule the waters in the larger lakes where there's a 


good volume and good depth is potable, and generally 


speaking, unpolluted. 


QO Yes, well I realize that 


may be the case. Arctic Gas has said in their evidence 


on the last panel, and in fairness to you, you may 
not know this but they asked me to ask you some of 
these questions. They said that what they wanted 
to produce is a clear, sparkling tasteless, odorless, 
substance for the use of the construction workers. 
Now, my Own experience in northern waters is that 
though they may be very pure and good, they are not 
always tasteless substances, and if you're going to 
make them such you're going to have to do something 
to them. Isn't that correct? Or select alternate 
Sites. 

A Some two things, either 
treat wier ido, ito;-another, sources 

Q And some water has some 
color to it because it may have certain natural 
chemicals. in it. That doesn't mean that it's bad 
water, it just means that it's got something in it. 
So somebody has to look at it from that point of view 
if you're going to create this suhstance that Arctic 
Gas and presumebly Foot' hills wants to present to 
its construction workers. 


A Right. 
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Q And I'm interested in 
timing, both for Arctic Gas and for Foothhills. At what 


Stage is that to be done? I'm assuming that's some- 


Ching sthart san! tbe. dones in. the wintertime, because some 


of the lakes will be frozen to the bottom, if you're 
going to take water from shallow lakes, and others 
will at least be frozen to the extent that it will 

be fairly inconvenient to take water from them. 
Others may be even waters like the Mackenzie that 
look quite turbid and full of sediment in the summer- 
time, but in the winter when you draw ice from them 
or water from them it appears to be clear. 

A Keep in mind the con- 
struction season is the wintertime and actually we 
will go in in wintertime and check these sources out 
aS soon as we are given the go-ahead. 

Q Yes, and one of the 
things that we've been told by Arctic Gas on the last 
panel was that some sites may be suitable for taking 
water from early in the season but that because of 
the thickness of ice that will develop throughout the 
winter, they won't be available as water sources as 
the construction season continues. Now we've been 
told by Foothills, who you appear for now, that they 
don*t even plan to start rconstruc tion sunt mclotiot 
these lakes may not even be available late in January, 
if they're shallow bodies of water; is that not 
correct? 


A CoOBrect. 
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} | 

ra Q So,as far as Foothills | 

3 is going to be concerned, you're going to be looking 

4 for water sources that are available 12 months of the 

5 year rather than ones that you can start to use early 

6 | in the construction season. | 

"| A Well, any water supply 

8 | will have to do for the duration of the construction 

) season, regardless of when the construction season is. 
0 Q Well, Mr. Lawrence, though 
" isn't it correct that if you're in an area where there 
12 | is a deep lake and a shallow lake, if you started early 
13 | enough you could start by taking water from the shallow | 
| lake and then go to the deep lake when the ice had sone 
15 | to the bottom of the shallow lake? | 
6 A Correct. | 
pve Q And those are things igs 
18 have to be assessed before you can decide where you're 
19 going to get water both for camp use and for construc- 
29 tion requirements. | 
righ A Tat Ss COLrrect. 
vay 5| Q And these are things that 
23 have not been determined by you for either Arctic 
24 | Gas or Foothills. 
Ae: A NO 
26 | Q And Lt that's the case, 
27| then we don't know from you how far these are going 
28 | to be from the various facilities like the camps or 
29 | the compressor station sites at this point. 

_ 30) A That's correct, We do not | 
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Cross-Exam by Bayly 
know how far. 

Q And therefore we dont 
even know the length of some of the haul roads that 
would be required, snow roads or permanent, in order 
to bring this water to the various areas where it will 
be required. 

A Hiab 1S cOrrece. 

Q And can you give me an 
idea from the instructions that you have euceuees from 
either applicant of when we will know these things? 

A As regards Foothills, 
we re going.to start this study this winter. 1 would 
suspect there would be no problem at all in either 
case Of having this information long before the con- 


struction starts. 


Q All right, now what 
about Arctic Gas? 
A Same thing. 
Q So now, the consideration 


that I've given you so far are potability and avail- 
ability of water, but there are other considerations 
that we went aer with the last panel from Arctic Gas 
and they are the other users of the water, whether 
they be birds or the nine-spined stickleback. There 
are other competing users for this water and when you 
choose a site that is good for the purposes of con- 
struct on and 1s ovaltabe close to a facility or an 
area where it's to be used, you must then check with 


Mr. Bouckhout and his people to see whether there's 
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any conflicting use, and I gather that that work is 


going on at the same time, though it's also not complet 


WITNESS BOUCKHOUT: Yes, as 


Mr. Lawrence has indicated, we plan to start this winter 


the air photo identification and in-depth air photo 
analysis of the water sources relative to where our 
need points will be: Beyond’ thaty+of Course, "our 
field studies, as you've iMghesena Aba necessary to 
do, to evaluate the various sources in terms of quality, 
quantity, ice thickness and so on. So that will 
definitely be done in the future, I cannot give you 

an exact date as to when that will be done yet. 

There are a couple of reasons: 

(1) You appreciate that the compressor station sites 


are the sites that will need a fair bit of the water 


Since they will be initially the sites of construction 


| 


| 





| 
| 
| 
| 
| 


camps, and ultimately the site of operations-maintenance 


and 
/compressor stations. Any change in alignments to be 
instituted now -- in other words it doesn't have to 
be a major change -- we could potentially change the 


Site of the compressor station due to hydraulics, a 


matter of yards or a matter of a half-mile or something | 


like that. This is one of the reasons we feel that the 


actual designation of the final sites is something 
that's +a -Pittle bre down the road yet ountDr we “are 

in a position where the’exact location of many of these 
supply sites, or where the water is in fact needed is 
exactly pinned down. Now, certainly as you have 


assumed correctly, it's the case of where the water 


| 
| 
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will be gotten since we have not designated the sites 


right now we do not exactly know what the total length 


of the haul roads would be. | 
Q Mire, BOMCKROUt, Msn? t 

there another problem, that you don't want to go | 

studying a whole bun _ch of lakes that Mr. Lawrence is 


going to tell you aren't suitable for the purposes of 
construction or supplying water to the camps or 
compressor sSations? 

A That's right, you have 
to narrow it down. Obviously we can't study every 
potential water source in the entire valley from a 


biological point of view. You really have to narrow 





it down to what is usable. It's like building anything. 
Where can you build it? There's no sense studying 
a couh Suk won can’ Sctbuildiathton)a mountaintop. 

Q SO your work can't be 
completed until Mr. Lawrence's has been completed 


with regard to quality and quantity. 


A Well, that's essentially 


| 
| 
correct, yes. Mr. Lawrence will have to identify the 
sources’cand the «quality iof the sources and so on, 
and the biological people will have to react to his 
identification of those sources, and put -- have their 


input into the actual use, whether those particular 


view, or whether they're not;and if they're not we'll 


Sites are able to be used from a biological point of 
have to look at alternative sources. 


O Yes, .and Mr. pBkaky vor 
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Cross-Exam by Bayly 
whoever is in charge of that part of the operation 
will also have to say, "Sorry, Mr. Lawrence and Mr. 
Bouckhout, you picked an ideal lake, but it's 20 
miles from the compressor station and we're wt going 
to pay for building a haul road to it." So there's 
that economic factor that must go into this, Loc, and 
that -- your decisions must be based on that kind of 
consideration as well. 

A Our recommendations will 
be made according to the information we have at hand 
and obviously economics will play somewhat of a role 
beyond that. 

Q All right. Now Mr. Law- 
rence's job, I gather, is made somewhat more difficult 
because not only must he use or identify sources of 
water, but you have to worry about the problems of 
disposing of this water after it has been used, and 
I'm thinking in particular of the sewage at the 
various camps; is that correct? 

A Right. 

Q And in order to do that 
you have to make some kind of a determination of how 
much water is used per man per day in order to see 
first of all whether there's enough water for the 
various camps. 

“A There is a considerable 
amount of data available to us to satisfy ourselves 
that we know how much we will require. 


Q Well, is 1t not true that 
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you've examined some of the problems that Alyeska has 
had with water supply yourself as a consultant? 


A Yes, that and we have 





an amount of other data from construction camps and 
Oil camps. 

Q Well, would I be fair 
in saying that Alyeska under-estimated the amount of | 
water that was required per man per day in the camps 


on their pipeline? 





A I think in many cases 
that could be right, yes. 

Q All right, well has 
that caused you to come up with a figure that you 


think is realistic for a man-day requirement of 





water at these various camps? 

A The target that we have | 
is 100 U.S. gallons or 80 imperial gallons per man per | 
day. | 

Q And is this the informa- | 
tion you have given both to Foothills and to Arctic | 
Gas as a recommended figure? 

A That's. correct. 

Q Well, it's been suggested 
to me that in fact the requirement in the Alyeska 
project has been somewhere between 150 and 250 gallons | 
per man-day in some of the spreads, and have you areerer 
to see whether OVE fact is what has happened in 
those areas? 


A The Alyeska data reported 


that anywhere from 50 to 150 was the figure. 
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Q Well, I take it you'd 
want to err on the cnnservative side. 

A On tne correct side. 
The Alyeska figures are just now becoming available 


tO us. They area real lesson to all of us in many 


fields, and we certainly will take into account their | 





experience. 


Q All right, well one of 
the plans, I understand that Alyeska had, was 6o0 that 
thdmen could warm up and relax after working that they 
would use saunas, and the men decided they didn't reall 
like saunas as much as hot showers so they used a lot 
more hot water showering than steam saunaing, if you 
will, and this threw out some of the calculations that 


they'd made originally. 





A That is correct. 
Q All right, and the concer 


there is not so much that they're going to use 20 gallo 


in the middle of construction you're forced to take 
water from sources that are important for other uses, 
be they fish or other people. That's what you have 
to worry about when you're trying to make your 
predictions. 

A That's what we have to 
worry about, yes. 

Q And you'll need, I put 
it to you, the information that you get from Akyeska 


| 
more a day if it's available, but that you may find 
to find out whether your 80 gallons per man-day is 
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| 
Bouckhout, Drew, Claridge | 


a sensible conservative figure. 
A COLresct, 


Q Conservative, I mean -- 
by "conservative" I assume you mean a high figure. 


If it turne out to be conservative by being a low 





figure you'll want to adjust your water requirements. 


A You only haul that amount 
that you wish. 
Q Yes. 
A OF Nave ~to, 
Q And now you-also talked 
about hauling water for construction -- sorry, for 


compressor station camps and storing it. Now you'd be 


storing it in large tanks with perhaps 80,000 gallons 





in them, is that correct? 

A Of that order. Again | 
this has to be final design based upon the number of 
people, number of man-days per season that the company 
predicts that they will have on-site. 

Q All right, now that water, 
I gather, has to be kept heated during the wintertime 
when it's not being used or even when it is being 


used. 


A Right. 
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Pouckhcut, Drew, Claridge, 
Davison, Vaartnou, Lawrence, 
Taylor, Reeves. 

Cross-Exam by Bayly 


Q Right. And what are the 


plans to heat that? 

A Well, we expect there will 
be a source of heat here from the compressors themselves 
or from natural gas available from the line. 


Q So, you might even have to 


burn some of the fuel that the facility is passing 





through in order to keep this water from freezing? 

A Yes, a small amount. We 
would minimize the amount by using insulation on the 
tank. 

Q Now, you have, on the 


subject of sewage, been up and down the Mackenzie 





Valley looking at the communities, looking at their 
water supplies and their sewage facilities and ap ae 
to what you planned to put into the camps, both the | 
Arctic Gas and the Foothills Camps that you are making 
recommendations about, the sewage facilities ina lot 
of the communities are decades, generations, ages 
behind. Is that not correct? The honey-bucket is what 
most people use in small northern communities as 
opposed to the flushed toilet. 

eh Right. 

Q What you are proposing, if | 
I read you evidence correctly, is that you would instal 
modern facilities in the camps and I in no way criticiz 
this and that these might be available to the communities 


after the construction season is over, after the three 
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Bouckhout, Drew, Claridge, 
Davison, Vaartnou, Lawrence, 
Taylor, Reeves. 

Cross-Exam by Bayly 


years or whatever it is, is completed? 


& Ves, that las: the rcompany 





polwcys 

OmAlliright omNowAare cyou 
designing this equipment for the camps, or are you 
designing it for the communities and making it so that 
it will fit into the camps because I want to suggest 
to you that it may be that what is adequate for an 
800 man camp in a compact set of bunk houses, may not 
be adequate for a community of 800 people spread out 
in the way say Aklavik or Fort MacPherson is? 

A I am quite aware of this. 
I think that the company statement in both cases is 


that the communities who have the right of first 





refusal. Now you just can't take a package plan designed 
for a camp and transpose it into a community of the 
same size and say this is the economic or the sensible 


tGhamncec condo « 


© tel leaaightheSojemhat gow 
may be doing is making a very generous gesture that may 
be unusable? 

A) That aisricorreets 

WITNESS BOUCKHOUT: ts mught 


that 
add Mr. Bayly/our camp sites only have 500 or 600 


Os Res, «Lf am sorry. uf 
thinking of the Arctic Gas camp $size because I realize 


planned. . = 
| 
that Mr. Lawrence is doing work for both companies and 
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Bouckhout, Drew, Claridge, 
Davison, Vaartnou, Lawrence, 
Taylor, Reeves. 

Cross-Exam by Bayly 


I don't mean to suggest that your camps would be as 
large. Well, while we are on that subject one of the 
problems that was raised in the Alyeska project was 
that when spreads got behind, it was necessary to put 
more men in the camp facilities than they were 
designed for and that means that there is more sewage 
created and the requirement for a larger amount of 
water. Is that correct? 

WITNESS LAWRENCE: 

A That's correct. 

O “ALL right. §And an isome 
of the Alyeska camps there were almost twice as many 
people put in as they were originally designed for. 

Would you agree with that? 

A That is the information 
we have. 

Q And that that created some 
terrific problems with regard to sewage that was 


ponded and the ponds were built big enough for the 


Capacity, for the size of the camps that were projected 


A That is also the informatio 


we have. 

GO All right. Now, when your 
designing the facilities either for Arctic Gas or 
Foothills, will you be designing them with some sort 
of a bypass system so that you can bypass your sewage 
plant if you run into this Kind of over-population, 
if you will, an the camps? 


A Ne, our concept is that we 
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Bouckhout, Drew, Claridge, 
Davison, Vaartnou, Lawrencc, 
Taylor, Reeves. 

Cross-Exam by Bayly 


will design the units in modules so that as you increase 
the number of modules and the number of people, you 

will also increase the number of mechanical units. 

The, things! that you. were concerned sabout: is) the: ponds 
which we put in as a secondary backup system, whether 
they: would be adequate, a think) herd again, if you | 
are going to construct these, you woulderr on the side |} 


of. conservati-sm. 


OLE Wes eetcanlot, Oincthat im 
LAWrencen: « li amasoruny: tol laugh; btt- this! <emring on the | 
side of conservatism; that means you build bigger ponds’ 
Is that what your saying. 

Aco Thadty st correct; 

OstiOkay .f aWoblds youl build ponds 
that were twice as big as you thought you needed? 
How conservative are you going to be? 

All ivehank+ if weifand=thet the | 
Alyeska experience indicates a factor of two, then we 
wild go} fork an factorsotetwoue yess | 

OpeAle wightsinNow; Mrx | 
Williams for Arctic Gas was able to tell us that you can 
ration water but you can't ration sewage the same way. | 
You ‘really have a problem t@hereTaisyouy bring lanetoa 
Manyopeople, aden tayour abi youcdon"*tebuilmiaitt bag 
enough you have either got to bypass your system or you! 
have got to goin for some other kind of system and maybe 


go back to the honey-bucket for all I know in order to 





keep from discharging this say, straight into a water | 
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Bouckhout, Drew, Claridge, 
Davison, Vaartnou, Lawrence, 
Taylor, Reeves. 

Cross-Exam by Bayly 


course that your trying to avoid? 
A’ Yes, I would’ say> soy but | 
keep in mind again, we hope that they will follow our 
advice and that where they have a module for so many | 
people, they will also include in that module the 
treatment unLt that goes with it. 
OF = Tagnts” * Now , ae a man 


whose been in this sanitation business for some period 





of time. Can you tell me if for example, one of the 
applicants is successful and orders this kind of 
equipment and the men that it requires to install it, 


whether it would change the cost factor considerably 


if the government was to co-operate to upgrade the 
sewage facilities and treatment facilities in the 
adjacent communities by ordering at the same time? | 
In other words, if you at the camp near Aklavik order 
in a sewage treatment facility that's suitable for 


an 800 man camp, and the government were to order in 


———————— 


for Aklavik at the same time, from the same manufacture 





whatever was required there to give similar kind of 
sewage treatment, would you be facing a great saving? 
IT don't mean you as the applicant? 

MR.° GIBBS: It"s almost an 
impossible question to ask this witness what their 
volume discounts are going to be five or ten years 
hence. 

Or" No; "DL amr not asking for 


actual figures, Mr. Commissioner, but I am asking a man 
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Bouckhout, Drew, Claridge, 
Davison, Vaartnou, Lawrence, 
Taylor, Reeves. 














l Cross-Exam by Bayly 

2 

3 | whose a sanitary engineer-- 

g THE COMMISSIONER: I would 

5 hike you toztake: a -stab.at »that,.sin, )ifvyou,would. Lf | 

6 | you ican' t-diekp. us, youl .can;'4- | 

7 A Well, when you get problems, 

8 | one is the domestic sewage from a town and it is 

9 entirely different than the domestic sewage at a camp. | 
10 Camp sewage is normally much stronger. What you would| 
11 put into a town and the standards that are required 
12 for the towns in the Northwest Territories are entirely 
13 different than we have in these camps. The standards 
14 that are being required for these camps are much 
15 higher. The camps also have many facilities available 
Bey) to them that are not available-- | 
17 | THE COMMISSIONER: Have what 
18 facilities? 
9 | A Facilities: Mechanics, | 
20 electricians, plumbers, welders available to them that | 
21 are not available in a little town. It was the same | 
22 experience that we have on the Prairies, where we have | 
23 gone to lagoons because simply they require one man | 
24 days operation per two or three months rather than a | 
25 constant crew. And if you again refer to your Alyeska | 
26 | figures, as I am sure you have, some of those camps | 
27 have got staffs of seven or eight people per a enouean| 
28 people on staff, including electricians and plumbers. 
29 


The manpower requirements for the type of camp we are 


| 
30 | talking about is not inducive for municipal use. 
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Bouckhout, Drew, Claridge, 
Davison, Vaartnou, Lawrence, 


Taylor, Reeves. 
Cross-Exam by Bayly 


OweAl Lanpeht ..¢ Soy eit al ogo 
back..to your original .plan,,or «the companies original 
plan, and that is to give the communities the right 
of first refusal to this equipment, may I suggest to 
you sir that it is virtually useless to them. They 
haven't got the people to install it, it is not meant 
for their kind of community sewage problems, it really 
LS a meaningless Kind of offer because 1b jst cant 
be used. 

A I might agree with you but 
that still is the company policy. 

DHE sCOMMISSIONERS -L.nad 
forgotten. You are advising both companies. 

Bowed Date 5S, COLrRmects,. 

THE COMMISSIONER: Is that 
the policy of both? 

A That's the policy of both 
companies. 

ME BAY EN = Li. Can,quote 
then from a report that Associated Engineering prepared 
in 1973 and I believe it was Mr. Gamble who prepared 
this report and it is found in a volume which was lent 
to me by Arctic Gas called "Land for Waste Management 
Proceedings of the International Conference, October, 


Ue Whe ee 


THE COMMISSIONER: Mr. Gamble? 


You don't mean our Mr. Gamble? 


MR. BAYLY: Our Mr. Gamble, pane 
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Bouckhout, Drew, Claridge, 
‘Davison, Vaartnou, Lawrence, 
Taylor, Reeves. oe 
Cross-Exam by Bayly 


MR. SCOTT: I presume the 
fortunes of the company have improved since then. 
WITNESS LAWRENCE: I also 


retired. 


MR. BAYLY: This quote on page 


13 in this report to Environment Canada says, 

"While there is no quick and easy solution to the 
lack of public knowledge the obvious first step 
is ina comprehensive education approach. Fhe 
object should be to stop preaching and policing 
and start helping people learn. Learn reasons 
for proper disposal of waste. A comprehen- 
sive educational informational program is vital 
to the success of any management technique des- 
cribed herein". 

And if I can suggest to you 
Sir that that offer that is made by the company, and I 
accept that itis in good faith, is one that is going 
to lead more to frustration perhaps than to possible 
utilization of the facilities that are left by either 
Arctic Gas or Foothills. 

he 1 Chink wctiallywchar Lue 


company policy was derived, not only from the use of 


either water treatment equipment or sanitary equipment, 


but also from many other things which may be available 








| 
| 
| 
| 
| 


in the camps, surplus equipment. And I think it applies 


to more types of equipment than merely these two. But 


your evidence was only referring to this particular 
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point Mr. Bayly. 


phase. 





: kind of equipment. 


of Arctic Gas here. None of them are certain as to 


10 | what the policy of the company is in that area. 
have some clarification on that probably in the fourth 


Associated Engineering. 


12975] 
Bouckhout, Drew, Claridge, 
Davison, Vaartnou, Lawrence, 


Taylor, Reeves. 
Cross-Exam by Bayly 


A That's correct. 
QO Yes. 


MR. MARSHALL: Just on this 


Hemstock has left and I can't 


confer with him on checking with the other representatiy 


We'll 





MR. BAYLY: Mr. Commissioner, 


I was quoting from a paper by Mr. Hemstock to that 
conference. I don't mean to say that that's the policy, 


| of the company but he is the one who was quoting 





es 







an 
epbixal 

3 aad ,wonste 
; Raver 
; vived vot me 


: i vie ie 
ae : 











(l¥sa .2IM tIntocg 





‘x. ‘’ a * . Z * off vad - _ ah wit __# , . - 
Wass eIqel tsise eds Astw pilvosds ao mid d3giw zte%no 
| 
i a 4 c Fetsyan S648 mode % oe : - een 
7 26 ALSI1S9 Ste modt to sno .eted 25D Ssiso2A to g if 
' ’ 
7 i 
; i fst baw a acts wh TT . fy 2 _ , é . 
(7 248M 169768 Jace We SL YaRQnas ede 3o yollog she gad Of 
' i} 
- 1 . / “ ‘ . ; Pin. 
uf rf dl 6 | IS FHOLILISBL9 since sya ii i Coie 
i} 
7 ; 7 pat 
a SZ 4g = ro 
t Pao eu 
7 
M SEL VS 
Li > 
4 hi f iG mI 5 1O'r pHisour nm SV 


e 
= 
baad 
rr 


a} "des 3607 YS62 OF abem J'’nob I - .soenatSstnoo el 
’ ? if i i OD or 4 q t af 
t 























TRO PHORTING tT Ds. 12976 
jot x 3s are 


Bouckhout, Drew, Claridge, 

Davison, Vaartnou, Lawrence, 

Taylor, Reeves 

Cross-Exam by Bayly 

WITNESS LAWRENCE: A Ca a 
think the terminology was right of first refusal. It 
is not going to be forced on somebody and say take it 
or leave it. 

Q I'm not suggesting it is, 
sir, and I am not suggesting that it is not a generous 
offer. I am trying. to allude from you whether it is 
an Offer whith 1s practical and°’i*think your answer is | 
that really inmost cases); it isn’t practical’ to take 
second-hand equipment from a camp and try and install 
it in a community even if they are the same size, the 
problems are different. 

WITNESS BOUCKHOUT: A cf 
femight; Mre+bayly)“L might®add just a bitto-this> One 
of the options we do haveand our socio-economic panel 
will be speaking to this a bit more as well but one 
Sf Our options, “OF course, is’ to’ train pedéple’ in the 
north, local people in the north to operate these 
particular units for us on our camps and this would | 
immediately mean, of course, that these people if we aia! 
in fact, pursue this, would mean that these people would | 
be capable of operating these units and possibly back 


in their own particular townsites would be capable of 





operating these. As I say, this is an option and I SS 


| 


like to leave it open to the socio-economic panel to 
expand on it. 

QO All right. Yes, I under- 
stand that these units as a matter of fact, Mr. Lawrence, 


take men on the job full time -- trained men to | 
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Bouckhout, Drew, Claridge, 
Davison, Vaartnou, Lawrence, 
Taylor, Reeves 

1 Cross-Exam by Bayly 





4 operate them. Is that not correct? 
: WITNESS LAWRENCE: A That 
4 | US COLTeECE. 
5| Q So you probably in a camp 
6 for example have, excuse me, two or three shifts of 
| 
7 | men who did nothing but look after the sanitary disposal] 
8 equipment? 
9 A Well, you can, again 
| 


going back to municipal experience, it's not necessary 


with trained staff available for 24 hours if you 


| 
| 
| to have it 24 hours a day very often. And certainly 
| need it. 

i 


14 | Q All right. But you do 





need the trained staff there and that is one of the 
problems you raised,that they might not be in the 


communities unless they were trained on the job with the 





company and I gather that there is no guarantee that that 





will happen. That is a question of whether the people 





in the area respond to the company training programs. 


Now, the one thing that 
I would like to question you on from one of your 


! 
: We'll get into that later on. 
| answers is you said that the sewage problems essentially| 





are different in these camps than they are in the 
communities and you used the word 'stronger' and there 
was some doubt in my mind as to what you meant. Does 


that mean that there is more of a concentrated use of 


the facilities or -- ? 


| 
| | 
eneeneermerst Lt! A No, I would say pounds per | 
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| 
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we are here. 


1 Cross-Exam by Bayly | 
2 day produced per man is greater iniva camp than in a | 
3 community. | 
4 Q I see. They are better | 
5 fed? 
6 A Different size of ei 
ce Taller people? | 
8 A Well, in a community | 
9 you have children also. | 
10 QO I see. So it's because they 
11 are all adults rather than a cross-section of men, 
12 women, and children. | 
13 THE COMMISSIONER: They | 
“ produce more. That is the point. 
15 MR. BAYLY: Q Now, Mr. 
i Lawrence, although you are listed as retired, I 
17 | understand you are doing some work as well for the } 
18 | producers, the gas producers. Is that poreeare | 
19 A For the two pipelines, | 
20 you mean? | | 
21 Q Well, the actual producers 
22 of the one in the delta. Am I correct in that -- ? | 
23 A Our company is, yes. I'm | 
24 not personally involved. | 
et O I see. So you wouldn't | 
26 | know what sort of facilities were planned by the | 
at producers of the gas well plants? | 
28 A No, but I would suspect | 
29 that in concept we are talking roughlythe same thing as 
30 
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Bouckhout, Drew, Claridge, 
Davison, Vaartnou, Lawrence, 
Taylor, Reeves 

| Cross-Exam by Bayly 

i Q All Pighnt? *-And “that is 

3 Associated Engineering is doing that work? 

4 A Virtually yes. | 

5 ©) Well, I'm sort of confused| 

| because I have assumed that Associated Engineering was | 

7| doing the work for Arctic Gas and Foothills. You are 

8 retired and you are doing the work. Is that right? 

9 Or is Associated Engineering doing it? | 
10 A The Associated fnginecrind: 
lL ane eowernrine company. I commenced this work before 
12 retirement and am just carrying it on. 

13 Q So, you are the person 

14 | who will be continuing on whichever of these projects 
; is successful? 

ey A Not necessarily. I don't 
17 intend to give up retirement that easy. 

: Q One more area, Mr. Law- 

19 rence, on the treatment of both water and sewage. Both | 
20 can be treated, as I understand, with chlorine for | 
21 different reasons, of course, and is it contemplated | 
22 by either of your employers that chlorine will be used | 
of either in the purification of water or in the eleathene 
af of sewage affluence? | 
a A Always. This is essential 
26 This will always be done. | 
27 ‘QO So, will that involve | 
28 | large amounts of chlorine at the various camp cateeine 
29 


or in the case of Foothills at the camp compressor 





Station site facilities? 
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Bouckhout, Drew, Claridge, 
Davison, Vaartnou, Lawrence, 
Taylor, Reeves 

Cross-Exam by Bayly 


A No. For: small»camps, 





would suspect we would use domestic bleach which is ‘our 


Perfex or one of these which has got 15% available 





chierine™ in it: 

For larger types of 
camps, we would use HTH in either powder or tablet 
Lorm: 

Q Could you explain to the 
Commission what HTH stands for? 

A Calcium hypochlorite 
That material, we would require roughly 50 pounds per 
hundred people per 5 months. The quantity of chlorine 
that you are aiming for is a residual of .3 parts per 
million. In other words, a million pounds of water has 
got-QGi parts residual’chlorines admit. Inierder to get 
that, you have to -- may have to -- feed,depending on | 
the quality of water, anywhere from one part to five | 
parts to start with. 

Now, the residual would 
come back to .3 as it acts on the organic matter in the 
water. 

Q Now, in your determination 
of the amount of chlorine that would be needed for 
purification of water supplies, have you been in contact 
with the fish biologists of either Foothills or Arctic 


Gas to see whether that is an acceptable level of 


chlorine in water to be discharged back into any water 
course? 


A Now, yes, .3 is domestic 
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Bouckhout, Drew, Claridge, 
Davison, Vaartnou, lawrence, 








| 
Taylor, Reeves | 
1 Cross-Exam by Bayly | 
2) water, It's, I think in your fish tanks for your 
| gold fish, you would de-chlorinate from that level “ut 
4 -3 parts which is your domestic water Supply residual is 
5 not harmful to fish. No, if you are talking about 
6 | chlorination of sewage before discharge, that is 
} something different again. | 
8 And our team did cont2in 
9 a fish biologist who strongly recommended again « 
10 chlorination of sewage prior to discharge. Primarily 
died: for this reason, in case it was ever entered loose 
2 into a stream where there were fish. 
dee) Q All right. And has that 
14 been something that you have been able to get around’ 
ABS: You did say in your earlier answer that you always use 
16 chlorine in the treatment of sewage affluence. | 
iy A That is your water for | 
18 domestic purposes. No, I didn't say for sewage, I said 
49 for water. | 
20 Q I see. So you can get 
21 around that in the sewage by using your ponding method 
22 and then discharging it as either primarily or secondaril 
a treated sewage into a swamp area which seems to be the 
“ Arctic Gas favoured method in any event? 
a A That is correct. Sewage 
26 | has a very high affinity for chlorine. But the value 
27 of it is very doubtful in any treatment process. Really 
28 all it does, is kill off the bacteria and that is the 
29 very type of thing you don't want to have to have so 
30 instead of having bacteria growth which is only essentia 
| 
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Bouckhout, Drew, Claridge, 
Davison, Vaartnou, Lawrence, 
Taylor, Reeves 

Cross-Exam by Bayly 


for the stabilization of any sewage. All you are doing | 





is delaying the process so that if you introduced a 
highly chlorinated sewage affluent into a stream, the 
bacterial action which you would want would not take 
place in maybe the first mile, two miles, or three 


miles of the stream but it will start again ten miles 





down the stream. 

I see it as a_ delaying 
action and the advantages in my opinion are doubtful. 
However, we would still be required -- may be required te 
by health either regulations or monitoring groups, to 
chlorinate. This would be a Department of Environment 
decision. | 

Q Ald Pione.. ehnd thas might, 
happen because at least in the Foothills example, we | 
have seen a drawing of the compressor station campsite 
in which the lagoon is placed very close to buildings 
where people will be living or working and for that 
reason, you might have to introduce the chlorine. Is 
Ghat taonie 

A No, no, no. That is the 
last reason we would want to introduce chlorine, 
because of that. That's not the point at all. The point 
of introducing chlorine is that in the event that the 
water is discharged into what could become the drinking 
water supply of somebody ' down the street. 

We would not introduce it 


} 
| 


into a lagoon regardless of how close it was to the camp | 


Q All eight. 


| 
] 


| 
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: Cross-Exam by Bayly 
2 | Now, the application 
seemed to suggest that there aren't situations where | 
4 the recommended procedure would be to put sewage afflu- | 
= ent into flowing water. | | 
6 | A We would recommend highly 
aa against that. The preference seems to be to put it rae 
,| swampland. Q The preference seems to be, 
9 to put it into swampland. | 
A Rigit. 
Q Now, Arctic Gas as an | 
5 applicant seems to think that you put it into swampland 


ee} because the swampland isn't any good for anything else. 
14 MR. MARSHALL: I don't know if 
15 that's a fair summary of any evidence given by Arctic 





ce Gas, Mr. Bayly. 


17 MR PAYLY: I think I may have worded | 
18 it somewhat too strongly, Mr. Commissioner, but they | 
seemed to think that it wasn't very useful for any 

other living things? 
A Our concept on both things 


is exactly the same. We suggest that they go to a 


mechanical plant and some type of a holding pond which 





4 | would act as a back-up system in the event of any 
| 
25 | mechanical failures and from then discharge into swamp- 


56 | lands. 
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Pa) In both cases both companies have adopted the same 

5 procedure. | 
4 | Q Now with regard to 

5 Poneinceney plans, 1f youndo gewiinto thekkind o£ 

¢ | problem that I've suggested to you where for some 

"| reason on some site you aren't as conservative as 

8 | you wanted to be, and you have to either by-pass your 

9 system or discharge it directly into some place you | 
10 don't want to, how are you going to ensure that it | 
Lae | isn't going to go into flowing water? | 
12] A Well,this is going to 
13 | be a matter of final design in the fact that you can 
14 | pipe sewage in wintertime in coldest weather for 
isst| quite a considerable distance, and pump it so that you | 
16 | have a choice of where you discharge sewage, or where | 
wil you have a pond or what you use for a pond. Therds | 
18 all kinds of alternatives. | 
Iho}, Q Fine. Well, would you 
20 be prepared to suggest to either applicant you're 
a working for that they keep in certain sites backup 
22 equipment such as sewage pump trucks so that this 
23 maerial could be transported in the event that some- 
” thing went wrong with the capacity of the system? 
25 | A No, I don't think I would | 
26 | ask for pump trucks. I'd rather ask fora portable | 
onl pipeline facility. 

A Q Well, let's say youhave 

29 | 


the portable pipe and you take your portable pipeline, 





\ 
| 
| 
| 
| that is your sewage pireline, and you're pumping 
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sewage say to a pond. What you're really doing, I'm 


going to suggest to you, is to pump it onto ice in 





a lot of cases; is that not correct? 
A I don't think we'd pump 


it into apond unless this was agreed to by the environ-| 


mental people with whom we were dealing. 


Q Would you pump it onto the 
land? | 





A We'd pump it onto the 
land, perferably in bog areas or heavily treed areas. 

Q All right. These would 
be areas that might well, especially if they were 
bog areas, hae a fair amount of ice in them. Would that 


not be fair to say? 


A Yes, frozen, because 





we're dealing with wintertime. 

Q Well, some of it might 
well migrate in the springtime when that ice on the 
bog turned into water, areas that might be wet and 


moving in the springtime, and dry later on. 


A Yes, this water becomes 
part of the natural water then in the area. 

Q All right. The thing 
that concerns me, Mr. Williams, is I realize the 
necessity to leave some things to final design. But 
what my concern. is is that final design often involve 
a, "What do we do now that we've got the problems" 
situation? In other words, that you will say, "Our 


conservative estimates have made such-and-such plans. 
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We've got too much sewage, we've got to do something 
with it. It's the middle of winter. We haven't got a 
place to put it, but assume that this is a good 
place." 

Will you be doing an exten- 
Sive design before you even decide where the facility 
goes to decide, "Well, in the event of an emergency 
we can at least put the sewage over here on this 
piece of low ground. There's no drainage from it. 
There's no danger of it getting into an active water 
Paaraact How final is "final design" in the kind 
of work that you do? 


A We will possibly put 


it as belt braces and suspenders. You take everything 


into account with a backup system. The quantities 
of water we're dealing with are relatively small and 
the areas that we're going through, as I assess them 
from photographs and my knowledge of the country, 
is that we are not going to hit situations where a 
spill of 100,000 gallons of water is a critical item. 

Q I'm not thinking so 
much of 100,000 gallons of water, as 100,000 gallons 
of sewage. 

A Treated sewage, I hope. 

Q This is the problem, 
tan tet? If you can't contain it in the treatment 
facility when you're overloaded, then you have raw 
sewage and you've got to do something with it? 


A Tt sthink, ithough, «that 
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if you want to go into practical items where this 
has happened and is happening today, you'll find that 


the results are not catastrophic whatsoever, even in 


the close environment. You keep guoting the Hay 
River experience, but you can quote the Whitehorse | 
experience where the Federal Governm ent through their | 

: | 


Camp Takhini and all the rest of it, have been dischard- 
ing raw sewage into a Swamped area for roughly 20 


years, in my experience, and theimmediate effects are 


evident for a distance of approximately 100 feet from 


discernible. 


the discharge point; but 300 feet away they're not 
| 

Q Although with your 

other two examples, you can't swim at the beach at | 
Hay River and you're not supposed to drink the water 


out of the back bay at Yellowknife. Am I not correct, 





Sir? 
A Right. 


Q So that there are those 


kinds of problems to consider. 


A YesSe 
Q And wherever -- 
A They're not catastrophic. 


Neither one of those are catastrophic. 


Q Unless you live on the 
back bay. 

A Well, yes, but we were 
talking about something now that has developed over a 


period of 20 years or so, and we're not looking at that 
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type of thing in a construction camp. 


Q Yes, you are looking at 


a short period of time but you are looking at a problem | 


that could be serious for a significant period of time 
for downstream users of a river course into which some 
of this matter might escape. You only have to get 


a disease once, like hepatitis, and yau remember it 


a long time. Tracts true, isn twee 
A Thret's correct, yes. 
Q Now, one of the sites 


that we were discussing when Arctic Gas was last on 
was compressor station CA-05 which is close to the 
Komakuk Beach campsite, are you acquainted with that? 
A NOG. it Ot. 
Q Picea cytes We ee cary 
just describe it to you, it's on the North Slope and 
the site itself is almost on the beach, it's very 
close to the beach,from the map there is one lake 
from which Arctic Gas says it would like to draw its 
water and there's some low land around it that is 
marked with those things that look like reeds, and 
I assume that that's swampland. Given a situation 
like that, being on the Beaufort Sea, would you contem- 
plate that the logical place to put the sewage would 
be into the Beaufort Sea? 
| ‘A It's certainly one of the 
alternatives. 
Q And I'm assuming you will 


be given this as a problem, or Associated Engineering 
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1 

az will because they will have to do something with the 

3 Sewage there. My difficulty here, Mr. Commissioner, 

is I was referred to this witness as the person to 

5 Giscuss that with, and it's not his fault but he isn't 
6 | acquainted with that site. 

7| MR. MARSHALL: No, I dort 

8 think that's quite right, Mr. Bayly. I indicated to 

9 you that Mr. Lawrence would be on Foothills panel and 
10 as he had indicated in his prepared direct evidence 

Le for Foothills, basically the approach is the same. 
12 That'swhat I said, and I said as well that Mr. Williams 
fe who was on the panel and could answer questions pert- | 
14 aining to sewage and I think that's the way it was 

ate) put. Sorry if you misunderstood that. 

16 MR. BAYLY: Mr. Commissioner, | 
17 I don't know, I can't resurrect it in my mind now but 
18 my assumption is that it was certainly Associated | 
79 Engineering vat! Wea done the sewage treatment work | 
20 and I had put on the record that I was going to 
21 defer my questions in that area, and everybody seemed 
22 happy with that. 

23 THE COMMISSIONER: My recollec- 

tion is very much like your own, but now that we are 


here it doesn't matter if you had deferred them or 
not, there was no one then who could answer them, 
and there's no one now who can answer them. Isn't that 
the situation? 

MR. BAYLY: I think that's 


probably the situation, 
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1| Cross~Exam by Bayly | 
| 
2 MR. MARSHALL: Well, Mr. | 
‘ Williams is going to be back on the Stand this evening, | 
4 | as I understand it. He's received a special engraved | 
| invitation from Mr. Gibbs and perhaps Mr. Baylin... 3 £ | 
6 | there are some areas that you want to go back into | 
7 if Mr. Williams is not able to answer them, and you're | 
| not able to get answers now from Mr. Lawrence, we can | 
2 give an undertaking to provide the information. | 
aa MR. BAYLY: I'd be happy to 
ri ask Mr. Williams, but it may well be that the sensible 
12) thing to do would be to request of mr. Lawrence before | 
13] he leaves ee nee a look at that site and give us at : 
14 least some tentative solutions to the sewage problems | 
15 | at a camp of that nature before he leaves, assuming he | 
16. will be here tomorrow. Would that be agreeable to Mr. | 
17 | Gibbs , whose witness he is? 
18 MR. GIBBS: It's agreeable 
1? to me. Of course the question is whether Mr. Lawrence 
29 can give you a sansible answer on such short notice. 
fi 
22 Cay t, Mr. Commissioner, I'm quite happy for him to 
23 


Say he can't, but I would like him to look at that 
particular camp as it's one that's of concern €6 me. 
MR. GIBBS: Well, perhaps 
Mr. Commissioner, he can indicate what he wants from 
Mr. Lawrence. I don't know and I'm not sure that he does. 
MR. BAYLY: Q Mr. Lagprence, 
do you understand that I'm interested in the campsite 


| 
| 
| 
MR. BAYLY: Well, if he 
| 
% 
at Kom&uk Beach which is on the North Slope and it'a | 
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niall Bouckhout , Drew, Claridge 
Davison, Vaartnou, Lawrence 
Taylor, Reeves 
l Cross-Exam by Bayly 
2 close to compressor station, Arctic Gas' compressor 
3 Station site CA-05, and it's found on an alignment 
4 sheet which I can find for you and perhaps you could 
3 give us your opinion as to the possible alternatives 
6 | for the discharge and/or treatment of sewage at that 
7 site. 
8 WITNESS LAWRENCE: Yes, I'd 
2 be prepared to give you an opinion. 
10 THE COMMISSIONER: All right, 
11 well I think maybe we should adjourn now until this 
a evening. 
13 | MR. BAYLY: I'm content with 
14 | that, Sin. | 
15 THE COMMISSIONER: All right, 
16) eight o'clock then. (WITNESSES ASIDE) 
17 | (PROCEEDINGS ADJOURNED TO 8 P.M.) 
a 
19 
20 
21 
pap 
23 
24 | 
25 | 
26 | 
27 | 
28 
£9 
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G.L. Williams 
Cross-Exam by Gibbs 


(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 

MR. GIBBS: Mr. Commissioner, 
mght I introduce Mr. J.W. Lutes, who is my colleague 
before the National Energy Board, who will.be here in 
my place tomorrow as I have to return to Calgary, and 
Mr. Hollingworth is engaged on other matters, not of 
life or death, But of lite only. 

THE COMMISSIONER: He's 
proving to be of great assistance in the circumstances, 
no doubt. 

MR. GIBBS: He recalled to me 
that he wasn't even married when the hearings began 


and now he's about to be a father. 


GUY LESLIE WILLIAMS, resumed: 


CROSS-EXAMINATION BY MR. GIBBS: Mr. Williams, you 





no doubt recall giving rebuttal evidence on October 
pr AAS West: 

A Yes sir. 

Q And during the course of 
giving that rebuttal evidence you introduced some 
documents which were marked as exhibits, and in par- 
ticular, Exhibit 285, which I believe was entitled at 
that time: 

"A Productivity Comparison in the Inuvik Area." 

A Yes sir. 

Q And’ Exhibit 286, which 
consists of three pages of working light tables. 

A Yes sir. 


Q Starting L£irst’ ~=<andi you 
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G.L. Williams | 
Cross-Exam by Gibbs 


do have those before you, Mr. Williams? 

A Yessicuc. 

Q Starting first with 
Exhibit 286, the working light tables, will you turn 
to the third page, which is entitled, 

"Working light at Inuvik, 68 degrees 18 minutes 
North Latitude." 

A Vese sir. 

Q And that demonstrates 
taken from the Smithsonian Meteorological Tables, the 
duration of daylight from October 1 to April 25 in any 
year. 

A Yes esins 

Q And the next column is 
the duration of civil twilight in any yeamiform the 


Same time period, and the next column is the total 





hours of working light, which I take it is the addition, 
of duration of daylight and duration of erval eee ont 

A Yes, sir, as defined 
by the Smithsonian Instutute: 

@) And this is -- was marked 
as an exhibit to cover the general area of Inuvik. 

A Yes sir. 

Q And I take it that would 
Start at the most northernmost point of the Supply 
lateral to some distance south of Inuvik. 

A That was the intent, 
yes. 


QO How far? Over what mile- 


age range would one expect to consult page 3rofcoRxhibit 
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G.L. Williams 
Cross-Exam by Gibbs 


286° from north ‘to. South? 

A The table actually just 
applies to that specific latitude, Mr. Gibbs. I 
don't know how far north or how far south it extends. 
It was just submitted for illustrative purposes of 
the Inuvik area. Inuvik in particular. 

Q Well, the Exhibit 286 
covers working light at Inuvik, working light at 
Norman Wells, and working light at Fort Simpson. 

How many of your spreads would working light at Inuvik 
generally be attributable to? 

A I would think about 
one spread over two seasons, two seasonal spreads. 

Q And the one spread is 
the one which you expect to cover 74 total miles in 


each season? There was intended to be a rising 





inflection and a question mark. 

THE COMMISSIONER: Get that 
on Tthe “transcript? 

A Emisoreyy si ive lost the 
question, but I think the foremost northern spreads of 
the Arctic Gas construction schedule each contemplate 
75 miles per season. Was that the question? 

MR. GLBBS: Yes. 

A Thank you. 

QO And that would be covered 
by working light at Inuvik would apply to that northern- 
most spread. 

A I thank that's, fair, yes. 


Q And that northernmost 
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G.L. Williams 
Cross-Exam by Gibbs 


1 Spread is where Canadian Arctic Gas Says that it can 
2 cover 74 total miles in a working season, and Foothills 
3 Says 45 miles in a working season. 
4 A Yes sir. 
5 Q And in that northernmost 
6 Spread Canadian Arctic Gas says 136 eee days 
7 available, and Foothills Says 90. 
8 A Yes sir, that's my under- 
9 Standing. 
10 Q And. -- 
teas MR. MARSHALL: I think your 
12 evidence also was that you were going to install the -- 
eel MR. GIBBS: Not my evidence. 
14 MR. MARSHALL: -- the 
15 laterals, as well. I think your panel's evidence was 
16 that they were also going to install the laterals. 
LF THE COMMISSIONER: I remember | 
18 that, Mr. Marshall, but that was inconsistent with the 
19 figures, but I think we should let Mr. Gibbs pursue 
20 this, It's a question of daylight hours and -- 
ei 
ae2e 
25 
24 
oa 
26 
27 
28 
2% 
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BURNABY 2, B.C. Re Gl. Williams 


Cross-Exam by Gibbs 








Q And on, and I'm reading 
3 from Mr. Williams'exhibit 285, not from my own panel's 
¢ evidence. And Mr. Williams, in that northern spread, 
: Arctic Gas says there are 92 total working days 
; available and Foothills, 67 1/2. Is that correct? 
: A As far as the Arctic 
e| Gas number of 92 working days, I can say that is what 
y our construction schedule and estimate -- cost-estimate+- 
: is based on. It's --what is the word I am looking for- 
: it's an estimate based on available data, Mr. Gibbs, 
de that I can't say#hat there are 92 days. Whether it is 
i 95 or 94, that's our best estimate but I don't know 
ue about the Foothills' estimate, how they approached it. 
ao But from Arctic Gas, it was our best estimate of 
iy taking into account of weather days and what not-- 
a Q Weld. Mr .,.Williams,..isn't 
es that what you have told the Inquiry in exhibit 285 | 
a that Arctic Gas says that there is 92 total working 
a days available? Now, I'm not trying to Pin you to 
Ee 92 now. Whether it's 95 or 98 or 90. That's what you 
a Say is going to be available by your northern most 
aD spread. 
“ A Yes), sir 
a Q And you also said in 
Es exhibit 285 to Inquiry that the Foothills had said that 
A there would be 67 1/2 total working days available. 
oe A That's what I deduced | 
a from the Foothills' evidence, yes. 
i Q And the difference between 
of total working days available and total calendar days 
30 


available is down-time? 
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G.L. Williams 
Cross-Exam by Gibbs 


1SVthoat courect. 
A Non-productive days, yes. 
Q Yes, and those non- 
productive days are due to what? 
A In the,case_of «Arctic 


Gas, Mainly weather. There is a small allowance in 


| 
| 
| 
| 
there for Christmas shutdown but it's mainly weather. 

Q And what weather in 
Arctic Gas's opinion would cause a shutdown? What 
weather conditions? 

A Severe low temperatures, 
not so severe low temperatures with blowing winds, 
blowing winds with restricted visibility irrespective 
of temperature, ice-foq. 

| 


Q You have a temperature 


cut-off point below which your crew in the northern 





spread would not work? 





18 
A NO; Six. 
iM) ‘ 
Q Well, I thought you said 
20 
stand-down would be due to cold temperatures and you 
21 
can't tell me how cold is too cold to work? 
Zz 
A NO, ¢S12% 
23 
‘THE COMMISSIONER: You are 
24 
talking about equipment failure, are you? 
Phe 
A No, . Mr. Commissioner, 
26 | 
I think it's a function of what protective measures 
ae 
you take for people more than the equipment and how 
28 
elaborate the procedures you go to to protect your 
PAS ; 
working people or to spell them off, the number of 
30 


people of the -- how you house them in, how you provide 
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G.L. Williams 
Cross-Exam by Gibbs 


temporary shelter that you pull along the right-of-way 
to spell people off and we haven't finalized these 
plans. 

MR. GIBBS: Q Mr. Williams, ‘purely to 
arrive at the total working days available of 92 
which results from subtracting down-time from calendar 
days available, you must have assumed some temperature 
below which you would not have your northern spread 
working? 

A No, that doesn't necessarily 
follow, Mr. Gibbs, because you would have to analyze 
many years of temperature data to come up with a 
reasonable number. And we have certainly looked at 
quite a bit of temperature data, but we haven't done 


a statistical analysis on it and we looked at some. 


| 
| 
| 
| 
We talked to contractors, we talked to people who | 
have worked in the north and we came up with our best | 
estimate. | 
Q But you cannot give me 
the foundation for the estimate which is the temperatur| 
below which you would not put men to work? 
A Not in the Inuvik area. I 
have done such an analysis on the -- in Alaska for 
in a response Pecrenerat Power O@mmission question. I 
have done such an analysis looking at daily temperatures. 
Q Yes. We'll come to 
Alaska. Then the other shutdown time might be due you 
said to a combination of temperature and wind and that 


as I understand it, Mr. Williams, produces a number 


called the chill factor. Is that correct? 






‘the ial 
yale Rondo actin tee a 10% 
eest+ Basi tant? ian 











| . LS ah ih 

of yYloezruq' ,emelilliw .a2M ° @ ~seaero 3 | a 
. ’ 

£@ to sfdsilsevs eysb pnidyow latos oft Py reer 


tsbisisa mor? emit-nwob patioaxddue mor? edivsex doinw 







Sseiqe ntedtyor wwoy ever jon Bbluow yoy doldw woted 























stussiteqmst smoe hemunes overt Jeum voy ,aideliave eyed i , 
" 


7 | | Tpatxzow 
¥ ws2ee05en F'neech sands . ov & 

Ssyisie oF even Bivow voy eausosd ,addid «iM ,wollo? 

7 | S titiw au omoo of #365 stuss18gmeds to SIsey Yyitsd 

' | 18 Hexool ylatstxe. svsd ew baA .sedmnn sideqosasy 

snob J’ neved ow stud .sisb sxutsisemed to Sid « stipp 

| -Smoz 36 hexool sw bas ti no ehavisne Isniseksasa 5 

onw alqoueq o¢ hetis? sw ,etosoasttoo of bsxle+ ew 

g#ed iwo08 ittw qo ema ew bas dotéq of? nf bedtsow sveri 

) . -Stamites 


om svip Jonnso voy jue Q 








“iu7arequey sit at doidw sismizes sd xyot Abisdsbriict oft 
TAXitow oF mem tug gon Biluow yoy doidw woled 
I .89%5 Aivunl ede at dor A 
toT skeslA ni =~ ods oO ‘ataylans = dove snob over 
I .ao0ltesup colesimm® xuswo8 Ievebet ' \ps @ahogee: a al 
Sinwsieqnss ylisb 4s enizxool alaylecse as dowe ond ever 
oF emoo [f'sW vesy qQ ‘yeas a 
voy ou sd tdpima emis awobsuris yedso ond pons | a 


san Bas batw bee Si03s7eqNs? Io es 
Aedaiva 6 agouboug isch a ib 


> oe Stostz00 tend at, ot as 


_— iri => 7 on [ 4 
" ah 7 is 






ALLWEST REPORTING L-TD. 








BUFNABY 2, B.C. 12999 


G.L. Williams 
Cross-Exam by Gibbs 


A Yes, Sir. 

Q And can you tell the 
Commission what chill factor is the cut-off point 
below which you will not put men and equipment to 
work in the Inuvik area? 

A Now Sir. 

Q And you have made no 
assumption as to that factor? 

A Not specifically. We 
have considered this in a general manner. 

Q Allright.dythenp the. third 
condition which you said would induce you to have down- 
time was visibility due to fog, I believe you said. 
ice-fog. 

A That's one. Blowing SNOW . | 

Q Blowing snow. And have | 
you established any visibility limits which would lead | 
you to shut down the crew because of the impossibility 
dfaworkingiin that.visibility? 

A Nojuand... don! ct think that 
I would put it as strongly as an impossibility. 

Q All right -- impracticalit 
then. Whatever you wish. 

A No, it again is a function 
of what you -- the amount of work you want to nut Into 
preparation and what you want to put up with, Mr. Gibbs 
Seismic crews, drilling’ crews. They work out in these 
conditions and they don't shut down any appreciable 


time. 


Q Then sir, how could you 
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G.L. Williams 
Cross-Exam by Gibbs | 


arrive at 92 working days available in exhibit 285 





without assuming temperatures or chill factors or 
visibility conditions? 

A By looking at temperature 
data, wind velocity, and discussion with people who 
have had experience in the north. 

QO Well, Mr. Williams, that 
is great to eek at these data and have these discus- 
sions but surely you have to pick a point and apply it 
to the average temperature conditions and average days 
and say this much shutdown time is inevitable because 


of low temperatures? 


A NO; Sir, 1 don’t agree. 
Q Well, where did you get 
your 92 total working days available? 


A Well, I think I have 





explained that. | 
O Well Sir, it seems to me “| 


that you have pulled a figure out of the air. You 


have made no assumption as to cold, no assumption as 
to ehnill factor; and no assumption as to visibviity. 
Now, surely those are basics to arrive at your 92 
working days. 

A No, I don't agree. Becaus 
there are means that can be taken to overcome some of | 
these difficulties. For instance, cold weather is one | 


that can be overcome by providing shelter and whatnot. 
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Williams. 
Cross-Exam by Gibbs 





| 
2 Q Mr. Williams then tell me | 
3 the process you went through to arrive, to reduce from | 
“1 136 calendar days to 92 working days? | 
5 A It was our best judgment | 
6 on the data that we had availability. | 
7 Q You can't tell me step | 
8 by step on a logical, rational, mathematical cempacatiel: 
9 A No, sir. It was a matter 

10 of pure judgment based on certain data available. | 
Leh Q It might just as easily | 
Le be 80 working days or 100 working days. 

a3 A No. 

14 Q Why not Mr. Williams.? | 
15 A Because there are measures | 
16 that can be taken. 

7 Q Well, surely those measures 
18 that could be taken could produce 136 days? 

19 A. Yes, Sir. | 

20 Q Why not do that then? Why | 

re Cue Ort at 92? | 
Ze A It's a matter of economics, | 
Zo as I say, what steps you want to take to assure that 

24 people can work out in these elements safely-- | 
res) MR. MARSHALL: Surely as a | 

Mr. Gibbs 

26 farmer,/you have had to put up with worse. | 
ee - MR. GIBBS: Not when I was | 
28 cross-examined. I wonder how you arranged that Mr. 

23 Marshall. 


30 THE COMMISSIONER: I think you 
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Williams. 
Cross-Exam by Gibbs 








comparable. 


rE 

a should have better control over the members of your 

3 gia fis 

4 MR. GIBBS: I want to try 

2 with you one more time Mr. Williams and ask you whether 
° there is no basis upon which you can give a more firm 

4 calculation of the 92 working days other than that it | 
8 was a matter of judgment. 

4 A Well sir, I can 

10 only qualify it again Mr. Gibbs that it is a matter of 
BE judgment based on an analysis of temperature and other 
12 : weather data along with discussions with people that 
13 have worked in these elements. 
14 QO And what did the 
ue people who worked in these elements tell you about the | 
16 weather temperature below which you could not expect | 
Ld productivity from a pipeline crew? | 
18 A Well, un- 
Ge fortunately there haven't been too many Re Gi 
290 in the Inuvik area. So,we have to take their experiencd 
21 in other operations and try and relate it to pipeline | 
22 COnstruction. | 
23 Q Pa oro s Bawa | 
24 other kind of operations can you relate to pipeline | 
25 | laying construction? | 
26 | a Well, seismic | 
27 operation requires a substantial amount of outside 

28 work. I think there are operations there that are 
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Williams. 
Cross-Exam by Gibbs 


who have conducted seismic operations in the Inuvik 
area in the wintertime? 

A Yes, sir. 

Q And what did they tell you 
about the maximum below zero or freezing temperature, 
beyond which you would not conduct operations? 

A Well, we were lead to 
believe that they worked most days, that they-- 

Q Oh, Mr. Williams surely-- 

Well, I am saying you can't 


work below, 50 below, or 25. 


A I know there is-- No, 
there are published statistics. I don't know if I have | 
them with me, but I did receive some of the standards 
that were set in the U.S.S.R. and I have read your 
application that discusses chill factors but I still 
think that it is a function of the preparatory measures 
that you adopt to assure that you can work these kind 
of days. 

Q Well, in essence Mr. 
Williams, you. have picked 92 days because you guessed 
chat that's probablis* what®voutcould do out of L366 
Tsn't that it. No matter what’ else you read, who else 
you talked to, you guessed at 92 days? | 

A That was a judgment based of 
data that we had available at the time. 

Ons Welhlt,@ ten? trthat: ‘exactly 


a 
the same as being/guess of what you could do? 
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Williams. 
Cross~-Exam by Gibbs 


Ar eNoyt sax 

Onc All right. Lets_ulse: ithe 
judgment basis. 

A Yes, sir. 

QO. “Andr it's. that 92 days that 
says that you can do 74 total miles? Isn't it? 

A After arriving at the 92 
days then we fixed a spread size in the way of people 
and equipment to achieve that mileage. 

OnwYes;, and Lf-Lt"s not: 92 
days, but 80 days, your not going to get 74 total 
miles are you? 

A. Yes, I think we still can. 

Q I see. And how are you 
going to do it if you only have 80 days instead of 92? 

A 80 days in the period that 
we, that this number is based on Mr. Gibbs which is 
based on from December 1 to April 15. That is the 136 
days. That is what we showed in the application. That 
is what the bar graph in the application shows. And 
if you recall that application was written two years 
ago and since that time we have become more confident 
in achieving an earlier start and we have said several 
times that we will start as soon as we can and in my 
opinion that early start in the Inuvik area is not 
later than November 1. In fact, I think it can be 
started sometime in the latter part of October. Then 
if you take the 136 days from there and you say that 


out of that 136, you can only get 80, .and this takes 


13004 
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Williams. 
Cross-Exam by Gibbs 


2 you then, say from the first of November to the middle 
3 of March, then there are still 30 days in which to 
4 achieve, to obtain that extra 12 days that you were 


3 speaking of. 
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ey Ri G.L. Williams 
Cross-Exam by Gibbs 

Q Well surely, Mr. 
Williams, if you say that you're going to get 74 


miles in 92 working days,if you've only 9 working 





days you're going to get 8 over 9 times 74 miles, 


aren't you? 
A I don't think you've 
| 


been listening, Mr. Gibbs. 





Q I was listening. I was 
wanting the answer to my question. I didn't think I 
(2) ae & oe 

THE COMMISSIONER: Would you 
mind repeating that question for me? 

MR. GIBBS: O.Well sia, an 
Exhibit 285 Mr. Williams has told us that in 92 total 
working days he's going to get 74 total miles, and I 
have suggested to him that if his 92, which he 


calls a judgment is wrong in his judgment and 





it really becomes 80, he must have proportionately 
less than 74 miles. Now isn't that so, Mr. Williams? 

A No sir. Do I have to 
go through that explanation again? 

THE COMMISSIONER: Would you 
for my benefit, because I didn't follow you the first 
time around, I'm sorry. Tf vou don tt ‘get. the 292 
days, if you only have 80, you have to have more people 
and more equipment presumably on the job to get in the 
74 miles in 80 days. That's what I assumed when you 
mentioned that earlier. 

A Well, Mr. Commissioner, 


do you recall the evidence that was given by Mr. Dau 
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ALLWEST REPORTING L-TD. 13007 
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G.L. Williams 


Cross-Exam by Gibbs 
and myself jointly late one -- or early one morning 
with respect to the contractor participation in the 
Canadian Arctic Gas construction scheduling and 
cost estimates? In that evidence -- 

Q You had estimates from 


a number of prominent pipeline contractors. 


A Eront ‘contractors, and 
in that evidence -- and I think it was filed with the 
Commission and I haven't got a copy here -- where 


Mr. Dau presented a comparison of the estimates made 
by the pete ce ee ee to estimates made by 
Canadian Arctic Gas, and in the area that Mr. Gibbs 
is discussing it shows that the 75 miles in the Inuvik 
area in Arctic Gas' estimate would be achieved in 
136 calendar days. Out of that 136 calendar days based 
on the judgment as we've been discussing, we said that 
there would be 92 working days. We also said that 
that period, that 136 calendar days, in accordance with 
our application, extended from the lst of December to 
the middle of April, 4 1/2 months. 

Q Right. 

A That's what we filed 
in the application for this particular area. The 
work, the welding, which the schedule is based on, 
the welding work starting on the lst of December and 
as I've said, that was based on information that we 
had when the application was written about two years 
ago. Since then we have completed the Inuvik snow 
road test. We have done other research and we are 


considerably more confident now than an earlier start 
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ALLWEST REPORTING L-TD. 13008 


BUPNABY 2, B.¢. G.L. Williams 
Cross-Exam by Gibbs 





1 can be achieved. 
2 Q Than lst of December? 
3 A Than lst of December. 
4 Q Really I've qot it back 
5 to, really as you've said I think it was two weeks ago, 
6 | and that you just repeat it to late October? 
7 A Rignt,* or-at’ "the worst, 
8 the lst of November; and if you take the 136 calendar 
9 days from the lst of November, that puts you about 
10 the middle of March. 
eee Q All right, I see, so 
aes that's where you get the slack or the extra time, 
a A The contingency time 
14 at the end of the schedule; and if there are only 80 
Lo | working days in that 136, as Mr. Gibbs suggests might 
16 happen, and I concede that it is possible in a very 
Le miserable year, then there are still 30 days at the 
18 end of the schedule in which to achieve the extra 
vo LZ days. 
20 Q So you're picking them 
Pas up at the front end? 
ae A Yes sir. 
THE COMMISSIONER: 
26 Yes, I recail now, I 
24 think we did discuss fad I“) “forgotten, 
253) MR. GIBBS: Excuse me, sir. 
26 | THE COMMISSIONER: Go ahead. 
” MR. GIBBS: Q Picking them 
28 up at the front end, meaning yau're picking them up 
23 in the early part of the year rather than in the 
30 springtime. 
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13009 
Gi.L.WWilliams 


Cross-Exam by Gibbs 

A We're saying, Mr. Gibbs, 
that we will start just as soon as we can. 

Q Yes, so would everyone, 
but -- 

A No sir, Mr. Kosten did 
not say that. 

Q All right, we+l then 
let's get to that point, since you're not prepared 
to tell me eaitpavatdepenhhad factors, but your 92 is 
a judgment, then let's take that commencement time, 
Mr. Williams. Behind you on the wall is the Foothills 
Pipe Line route map and on the north andere roughly 
Similar to Arctic Gas. Can you point out there where 
spread number -- your northernmost spread will con- 


struct its 74 miles in the year 1? 
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aera G.L. Williams 

Cross-Exam by Gibbs 

A Spread 1 in the first 
winter extends from the origin at the line at Taglu, 


Mile 0, to about Milepost 60, plus the Parsons Lake 





lateral. 

Q And does that cross what 
is called Swimming Point? 

A Yes sir. 


Q And then, Mr. Williams, 
does spread 1 depend upon having road access to complet 
its 74 miles? Across Swimming Point. 

A Yes sir. 

Q Does it depend upon havin 
a road across Swimming Point to start its construction 
of the 74 miles? | 

A No sir. | 

Q And will it then start 
from the south end and work north? 

A It will start from the 
north bank of the Mackenzie River at Swimming Point, 
work north to Taglu, the spread will then come back 
to Swimming Point by which time there would be an 
ice bridge across the east channel and it would 
proceed south from there. 

Q How does it get to the 
north bank to start? It would have to go across the 


river at Swimming Point,doesn't it? 


A No sir, that's where the 
camp is placed by barge in the summertime. 
Q And all of the equipment 


as well? 
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BILAPMABY 2, B.C. 


G.L. Williams 
; Cross-Exam by Gibbs 


Yes sir. 


coer eye ga. 
5 
jon 


Q And the men are brought 


in by. barge or air, I presume, as well. 


| 
| 
| 
all of the men? 
| 
A Very few by barge. 
Q By. aar? . L, thought perhap 
if you couldn't tell me what temperature they could 
work in, you might not perhaps be able to tell me how 


they got there. 


MR. MARSHALL: Just your 
Cattle go by barge: 


MR. GIBBS: Well, the temper- 
ature you're going to work these people in, I wonder 


if they're treated like human beings. | 


Q Then, Sir, 1s. it necessary 
that you have a crossing at Swimming Point in order 
to do the first portion of your north Spread in the 
first year? 

A NO sir. about 
25 miles can be constructed without a crossing of the 


east channel of the Mackenzie being required. 


Q Are you aware of the gen- 


Swimming Point? A vehicle crossing? 


A I don't have that date, 
Mr. Gibbs. I would guess it would be in the latter 


part of December. 


Q And up until that time 


| 
| 
| 
| 
| 
| 
eral time of year when there is a road crossing at 
there is either open water or unsafe ice at Swimming 
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ALLWEST REPORTING L.TD. 


—AIJPNARY 2, B.C. Gets Williams 


Cross-Exam by Gibbs 


Point? 

A Yes. 

Q And you are telling this 
Inquiry that that will not affect the operations of 
your northernmost spread at alls | 

A No;aet certainly dad not 
say that. 

Q Well, will it? 

A Certainly you can't move 
the construction equipment across south across the 
Mackenzie until an ice bridge is there unless you 
went to the expense of bringing in an air-cushioned 
vehicle. 

Q And so you c lan't move 
equipment 


that construction south until, if it's a normal average 


year, after the 15th of December. Is thaticormect? 


} 





A Unless you had an air- 
cushioned vehicle, yes 

Q And you don't propose 
to use air-cushioned vehicles for that purpose, do you? 

A Oh, that's not excluded, 
no. 

Q Weld,t Siti. do you,expect 
to move some of your construction equipment south 
across Swimming Point before December 15 in year ibe, 

A Oh, that's a detail that 
we haven't gone into, Mr. Gibbs. Possibly part of 
the spread could be on the south bank to install the 
smaller diameter Parsons Lake lateral. We really haven' 


worked out that detail. 
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ALLWEST REPORTING L-TD. 


BURNABY 2, B.C. Cina be Williams | 
| 
| 


Cross-Exam by Gibbs 


Q Well ent, that a pretty, 


Significant detail in determining whether or not you 


can achieve your 74 miles? 
A No, “1 don! ttrink«so, 
Q Mr. Williams, ian your 
92 total working days available, are you going to 


work your crews onthe northernmost spread during 





other than total hours of working light? 

A I'm sorry, would you 
repeat that, please? 

Q Well, I'm reading, Mr. 
Williams, from your Exhibit 286 where the last column 
shown on -- under the page "Inuvik" is total hours 
of working light. 

A Yes sir. 

Q My question is whether 
in your 92 total working days available your crews 


are going to be working in hours other than total 





hours..of working light. 

A Yes, they will be. | 

Q They are going to be | 
working in darkness. 
A tf artirticrval ivqhting 
were not used, it would be darkness, yes. 

Q ALY vignt. 


A They will not be working 


THE COMMISSIONER: Mr. Kosten 
said when he gave evidence that artificial lighting 


in darkness, no. , 
wouldn't work, it was not a practical scheme. I think 
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ALLWEST REPORTING L-TD. 13014 
BUPNABY 2, B.C. 


Gel. Williams 
: Cross-Exam by Gibbs 








1 I'm representing what he said fairly. You.dispute 
2 | that? 
a A Yes. sary 
4 MR. GIBBS: Well, let's go 
5 into that dispute a little, Mr. Williams. What kind 
6 | of operations will be carried on in your northernmost 
7 Spread in the month of December in the first year? 
8 A All pipeline operations. 
9 Q All pipeline operations, 
10 including ditching? 
yi A Yes sir. 
rT Q Welding? 
73 A Yes sir. 
14 Q Coating? 
blige A Yes sir. | 
16 Q Laying the pipe into the | 
17 trench? Backfilling, and those operations are 
18 carried over,over a lengthy distance in miles, is 
19 that. correct? 
20 A Yes sir. 
2% Q On an average day over 
22 what mileage length would you expect to have that 
ZS northernmost spread covering in these various stages 
24] of operation? 20-25 miles? 
oa | 
26 | 
a] 
2a | 
Z9 
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13015 
CS.L. Wididiams 


Cross-Exam by Gibbs 

A No. If you include 
vehicular traffic, yes. 

Q No, I don't include 
vehicular traffic. I was intending to start at the 
front end with the ditcher and at the back end with 
the backfill machine and what kind of mileage space 
in between? 

A Oh, two to three. 

Q Two to three miles. 
And during that mileage space, in between how many 
vehicles have you got or how many types of mobile 


machinery? How many units? 


A inethat two to three miles 
QO Yes. 
A I don't have those 


figures with me. I can get them for you. 

Q No, I don't want them 
exact. How many side booms have you got with carrying 
the pipe to lay it in the trench? How many welding 
vehicles have you got and so on? Can you give me an 
estimate of how many mobile units will be in that 
two to three miles? 

A I could look at the orange 
volume here and probably come up with a number. I'm 
wrong, that's people, not equipment. 

Q I was going to ask you 
about people so you might give me that number. 

A In that two or three miles 
how many pieces of moving equipment? 


9) Mobile, ability to move 
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13016 


G.L. Williams 
Cross-Exam by Gibbs 


equipment. 

A Including rubber tired 
vehicles? 

Q Yes, sir and tractor 
vehicles. 

A I don't know, maybe 50. 

Q And how many men? You've 
got that number. 

A Close to 65 we show that 


crew of 706 people and of those, I suppose there could 
be up to 500 on the right-of-way. 

Q And so, Siv,; “iny that 
two to three miles length-- 

A Don't hang me with these 
numbers now. 

O Well, I'm hoping to. 

A Well, then, I take it 
back and I'm not going to answer the question until 
I have time to dig into the thing. 

THE COMMISSIONER: Well, let's 
put it that the numbers are for the sake of argument. 

MR. GIBESy "ATP right, sir. 
For the sake of argument then. Mr. Williams, in that 
two to three mile stretch at night in December you have 
some 50 vehicles and up to 500 men? 

A How did you preface 
that? 

Q i*said In that ‘two. to thre 
miles in December, at night, you have some 50 vehicles 


and about 500 men. 
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; G.L. Williams 
Cross-Exam by Gibbs 


A For the sake of argument. 


Those are the words I was looking for. Yes, sir. 


Q ine Only poine that. 1s 


for the sake of argument is the number of men. 





A No. And vehicles. 
| Q And vehicles? 
A I'm just working off the 
top of my head here. 
Q Yes, sir, I understand 


tnatedand if'1t' s 49-07 46 “ord5,. I'm not really 
concerned or if it's 450 men or 550. I'm trying to 
get at an order of magnitude of the traffic jam that 
is jammed into that two to three miles and we've got 


| something like 50 vehicles and something like 500 men. 


| Now, that's correct, isn't it? 


A Well,° in the context of 


the question and the chance that I've had to review 


the numbers. Sure. 

Q And all are performing 
some particular task at any one time to do with getting 
the pipes into the ground and buried? 

A Yes; Sir: 

QO And those activities in- 
clude the welding and thefweapping and the ditching and 

the backfilling and everything else that has to be 
done all going on at the same time? 

K f¥eas,~Bir. 

Q And how do you propose to 
light that so that those people can work safely in the 


darkness? 
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G.L. Williams 
Cross-Exam by Gibbs 





1 
A With portable flood lights\. 
2 
Q And how high are you 
3 
going to have those flood lights and how many portable 
4 
flood Jighe units are, vou going to use? 
5 
A I have no idea. We 
6 
| haven't worked that out. 
4 
Q And in your experience, 
8 
has there ever been an operation like that where you 
9 
have Arctic cold, darkness and a traffic jam like that 
10 
in tweror three miles, working under artificial 
Beal 
light? 
12 ; 
A Certainly not in Canada. 
is 
I don't know about the U.S.S.R. but there just haven't 
14 
been any pipelines built in that condition in Canada. 
15 | 
QO No, sir, nowhere in 
16 | 
your experience has that been done. 
17 | | 
A Right. 
18 
QO And has there been any 


pipeline construction in Canada,in your experience, 
where they have worked in daylight hours in the winter f- 
in dark hours in the wintertime by artificial light 
performing all of the pipeline function? 

A No, Sir. 

Q And don't you have to do 
that to get your 74 miles, Mr. Williams? 

A Yes susie. 

ral And if safety factors are 
such that you cannot work in the hours of darkness, you 
are not going to get 74 miles. Isn't that a fact? 


A it satety factors. Are 
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| 


G.L. Williams 
Cross-Exam by Gibbs 


these standards that you are speaking of? 

Q No, Mr. Williams, you 
know what I mean when I say safety factors. Safe 
working conditions for men and equipment at night. 

A I wouldn't propose to 
put people out there unless it were a safe condition. 


Q TN HWS oo Wo f oh capa ih oe Leave 


outethe safety factors .and jsay this, that if vou :cannot 


work in darkness, if your plan to use floodlights is 


not feasible, you cannot then make your 74 total miles 


in your northern most spread in year one, can you? 
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G.L.Williams. 
Cross-Exam by Gibbs 


1 

_ A I wouldn't consider that 

3 for a minute Mr. Gibbs. That is like there is no 

4 water in the north in the wintertime that we have had 

5 so many questions about, if this and if that. rewor G 

6 buy that at all. In the present days when we have done 
7 so much, so many things with technology like putting 

8 men on the moon and a soft landing on Venus and the 

9 mulberry proposition of flood lay in a few miles of 

10 right-of-way, I don't see as a big deal at all. 
Ws}: Q Now, Mr. waidena! oe are 
12 really not seaeisne are you thac--. 
13 RK. Yes, sir. 
14 Q All right. Have you any 
15 equipment specifications to put forward before this 
16 commission showing the size, the candle power, the 
17 number of units, the location which will light that 
18 operation in those two or three miles to permit all of 


those operations to be conducted in what would otherwise 
be darkness? 

PS ONG pESic. Lolaven ti. 

O- (You don't know that it can 
be done, Aeeue 

A Oh, there is no question 
in my mind whatsoever that it can be done,Mr. Gibbs. 

Q It has never been done, has 
eh ays 

A What has that got to do 
With it? 


OAL stance Mr. Williams. 
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G.L.Williams. 
Cross-Exam by Gibbs 





1 

2 If you can't do it, you cannot make your 74 total miles 
3 can you? 

4 AY Thac seelone. 

5 O All right then. Now, sir 

6 you talked in your rebuttal evidence about what was 

| being accomplished at Alyeska with artificial light. 

8 Do you remember that? 

9 A Yes; o2t . 

10 Q And what they were doing 

ii in Alyeska with artificial light was essentially a 
12 stationary construction. 
i3 A No, I tried to point out 

14 that it really wasn't. 
15 Q I see. 

16 A They had lots of mobile 

7 equipment in there, a lot of swinging equipment. 

18 : Q But in effect what they are 
19 doing is raising towers which are sitting in one place? 
29 A Well the equipment still 

21 has to move around and there a lot of people there. 

22 Q Oh, yes. It has to move 

23 around the base or the working area, but it is certainly 
24 nothing like your two to three miles with fifty pieces 
25 of equipment and something like five hundred men, is it? 
26 A I think that there is a 

" reasonable comparison. Those flood lights are on rubber 
28 tired vehicles that can be moved. I don't see a big 

2a 


problem there. 


z Q Did you witness that operation? 
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G.L. Williams. 
Cross-Exam by Gibbs 


A Not, in hours of darkness, 
no. I was there in the summertime when there was very 
little darkness, but thefoperation dsistilli going 
on now, when there are many hours of darkness. 

Q And is it being carried on 
in the hours of darkness? 

A Yes, sir. 

Q And when you were there in 
the daylight, Mr. Williams, how many vehicles--? Let's 
take just one of them and those operations were’ the 
raising of standards upon which saddles would be placed 
to carry a pipeline, wouldn't they? 

A That was one part of it. 

Q What other parts? 

A Drilling the holes, hoistin 
the piles, they had concrete trucks mixing slurry to 
backfill the piles, a vibrator to, a piece of equipment 
with a vibrator on it to consolidate the slurry, an 
expander, and expanding device that was inserted in the 
pile after it was in place to corrugate the bottom end 
of it, air compressors to run the drilling equipment, 
other transport vehicles. 

Q And can you tell the 
Commissioner what. of those various operations you have 
been describing as carried on in darkness by Alyeska? 

/ A All of those operations. 

Q Have you been there to see 

those operations being carried on in darkness? 


A. *NoO, Sir: 
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G.'b.|. Williams* 
Cross-Exam by Gibbs 





D 

@. Q Do you have a report that 

3 you can show us to say that these are the things that 

4 are done during the hours of darkness under artificial 

5 (wen ater 

6 | A No, sir. Just discussions 
| that I had with the contractors. 

8 | Orr WO nko l ghee 

9 A One operation cannot go 

10 on without completing it. All of those operations have 
shal to be done or it is not worthwhile starting. 
12 Q Sure and they can all be 

1 done in the daylight can't they Mr. Williams? 
14 | A Yes and they were doing 
1S them in the daylight. | 
16 Q And perhaps they do most | 
117 of them in the daylight and some selected ones at a gne) 
18 ANG, Leadon’ t think So ‘sir. | 
19 OO. But. ou don. t know. “vou 
20 haven't witnessed it. You have no written report to 
pat show us that that's not the case. 
a A I have discussed the matter 
ai with contractors. 

24 Q Mr. Williams I put this to 
25 you. That if your scheme of using illumination to 

26 | carry out the activities in ycur two to three mile 

ya, traffic-jam does not work--- 

28 MR. MARSHALL: Well that's his 
29 idea of what may going on, fifty vehicles over two or 


30 three miles. 
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LRN aAY 2. 8.6. 


G.L. Williams. 
Cross-Exam by Gibbs 





1 
2 Q Well surely he knows-- 

3 Well he sat here on the seventeenth of October and told 
4 us that this was possible and he is an experienced 

5 man-— 

6 MR. MARSHALL: The traffic- 

7 jam was your idea. 

8 THE COMMISSIONER: Well that 

9 was a phrase that Mr. Gibbs has used but I am not being 
10 I am not assuming it's a traffic-jam, but I am 
11 assuming there are a fairly large number of vehicles, 
l2 perhaps 50. That's all Mr. Williams is saying. 
13 Ow ALL right Isiihought | 
ia traffic-jam was a goodgeneric term but if, let's use 
15 this fact, that if your plan to work something of the | 
16 order of 50 vehicles and something of the order of | 
17 500 men in a two or three miles space in December by | 
18 artificial light. does not. work, then, i put. it to you that 


19 lithe Foothills estimate of 45 total miles in a season for 


20 the northern-most spread could well be reality compared 
21 to your 74? 

22 A Well, it is a pretty short 
23 season, Mr. Gibbs, if your not going to start until the 
24 first of February. 

274 Q Well, that's not what I 

26 | asked you Mr. Williams. did not “ask him’ to 
27 start at the first of February. I put the proposition 
28 to him using his own time schedule. There is no need 
29 from him to say, "if you start the first of February..." 


30 I am letting start when he wants to start, when it is 
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BISA ARY 2, Bat. 


G.L. Williams. 
Cross-Fxam by Gibbs 


Praccical cO. start. 


MR. MARSHALL: Your dealing 





with the Foothills estimate that's based on starting 

on a particular time giving a certain amount of 
calendar days and from that a certain amount of working 
days and your dealing with a totally different starting 
date and hence a totally different number of calendar 
days and working days for the Arctic Gas proposition. 
they'reare apples and oranges. 

MR. GIBBS: Let me put the 
proposition to him again and I am taking it from his 
own exhibit, 265.,. Lf ‘your plan, “Mr. Williams, to 
have something of the order of 50 mobile units and 
something of the order of 500 men working in December, 
at night, in a two to three miles space, by artificial 


illumination does not work, I put it to you that it 





could well be that the Foothills estimate of 45 miles 
for that northern spread could be closer to actual than 


your 74. Now I am inviting you to agree with me. 
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G.L. Williams 
Cross-Exam by Gi!)!)s 


A Notewith theeschedule 


as put forward by Mr. Kosten, I would not agree. 


Q Let's leave aside the 
schedule. 

A How can you do that? 

Q All righteehengrsir, 
let me start again. If your plan to put -- to have 
50 mobile units and upwards of 500 men working in a 





two to three-mile length in your northernmost spread 
in December at night, by illumination, doesn't work, | 
you may accomplish not 74 total miles in that season 
but only 45. Now, do you agree with that? 

A No, I wouldn't reduce 
it that much. 

Q Why not, sir? 

A Becausevw are planning 
to start as soon as we can in November when the 
daylight is better and to work all of the month of 
January when there is a fair bit of daylight, and as 
well as February, March, and we still have some cushion 
atvethetendrewkiwthe propositven of artificial lighting 
does not work -- and I won’t Tconcedesthat tatcalLl -= but 
just to go along with your supposition, if it doesn't 
work there would be a reduction, I would think, in 
the number of miles. 

Q And it could well be 
as Giromhpordown to 45, “couldn"t it? 

A NOs. Con’ © think so, 
Mr. Gibbs. 


Q Well, sir, the reason I 
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G.L. Williams 
Cross-Exam by Gibbs 


1 suggest that to you is I'm looking at your own 

2 Exhibit 286 and I'm looking at the page, 

3 PWOrk@ing lacne., in Lnuvik," 

4 and if you look at the total hours of working light 
5 you find on November lst, 8.1 as compared with the 
6 | 24 you would have if you could work all niht long. 


I'm sorry, yes, 24. 

A I've never talked about 
working all night long, and I should have checked you 
a minute ago when you talked about ee in the 
night. We're not working in the night, we're working 
in hours of little daylight. 

Q Well, you're working in 

hours other than total hours of working light. That's 
correct, isn't 2t? 

Not at night-time, no. 

I'm sorry, well then -- 


What is night-time? 


D2 OO rer 


All right then, let's 
go back to November 1 and tell me on that day what 
hours your crews will be working? 

A If it was restricted to 
the total hours of working light, the table said it 
would be 8.1 hours at the lst of November. 

Q But Mr. Williams, accord- 
ing to your plan you're going to illuminate some of 
the dark hours. 

A ; Right. 

Q And so on November 1 


in year 1 on your northernmost spread, how many hours 
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G.L. Williams 
Cross-Exam by Gibbs 





are you going to work if your illumination plan works? 
How many working hours in that two to three miles? 

A Oh, working hours, about 
10, Mr. Gibbs, 

THE COMMISSIONER: That is the 
eight hours of daylight, for example, on November lst, 
at Inuvik on November lst, eight hours of working 
light, according to this Smithsonian Institute, plus 
10 beyond that, is that the situation? 

A No; Just) plus 2) sir: 

Q So you're really going 
to have one shift? 

A Oh yes. 

Q Well then, when you get 
to January lst, which is the middle of winter, there 
are no hours of daylight in Inuvik;, 2.6 hours of 


eCrvid twilight, 2.6 hours ‘of working light, so you're 


going to work 2.6 plus =- 


A Tet 
Q -- 7.4 under lights. 
A Yes sir. 


MR. GIBBS: Well, I haven't 
worked out those averages, Mr. Williams, but at a 
glance it would look as if youve got some, between 
November 1 and March 1, something close to 503% of 
the hours are not hours, total hours of working 
light. 

A That looks reasonable. 

Q So then ar your plan to 


use the illuminating devices for the hours which are 
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BY 2, (RT. G.L. Williams 


Cross-Exam by Gibbs 


not toval hours of working light doesn't work, you 
could well cut your 75 total miles in half and it 
would be less than 45. 


A NO... You just, took part 


of the construction year. 


Q I thought you were going 


to start up there around November 1. 


A Yes sir. 
QO And finish around March 1 
A No, no. J. said 1. you 


start November 1 and you require 136 calendar days, 
that would be the middle of March. If you're not 
Finished then you still have another month to complete 
Tie 

Q Well then, I missed two 
weeks there, and that would change the 50% somewhat, 
and it may bring it up to the 45 total miles instead of 
726 

A We still have another 
month beyond tha, Mr. Gibbs. 

| THE COMMISSIONER: Can I just 

ask a quest#on, Mr. Williams? 

@) This thing says that 
December lst you have 4.1 total hours of working light 
at Inuvik, so the two spreads in the virinity of 
Inuvik would come under this. It goes down until 
January 1, you have only 2.6 hours and then you're 
ey te 5.8 hours by January 25th. So that you have 
two months from December lst to February lst in which 


your crews would on the average not even be working 
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Sia G.L. Williams 
Cross-Exam by Gibbs 


half a shift unless you had a scheme for artificial 
seems 
light. That much/ = plain enough. 





A Yes"orr. 
Q Now, when you. got those 
estimates from the eight or nine pipeline contractors, 


about the mileage per spread that they could achieve 





~] 


working from December lst till April 15th, was it 





8 put to them that artificial lighting would be required 
9 during the first two months, if they were to get in 

10 more than half a shift? Was that considered by them so 
Lt far as you know? 
ES, i A Yes sir. Yes, it was 
3 definitely discussed in our meetings with them before 
14 they gave us estimates. 
1 Q But none of them obviously 
16 would have ever run an operation artifically lighted 
he, in that way. | 
18 A Not for a complete | 
Lo construction spread. Some parts of it they certainly 
20 had experience with artificial lighting. Bute hope that 
21 with Mr. Gibbs question we haven't suggested that 
cz artificial lighting is required on two to three miles 
23 of right-of-way. He asked how far the spread was 

24 scattered out. Now take a ditching machine that's up 

25 | on the front end, it has its own lights, like a vehicle 
26, only more so. It generates its own power so it has 

27 sufficient light to operate. Ditching is done on the 

28 prairies often on a double shift basis around the 

23 clock. There is nothing new about ditching in darkness 
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G.L. Williams 
Cross-Exam by Gibbs 


THE COMMISSIONER? y¥.Gan +1 
interrupt,Mr. Gibbs, again for a moment to ask when 
they built the Canol pipeline, that was regarded as 

effort 
essential to the war/by Canada and the United States. 
They built it in sub-Aretic conditions,-at least.af not 
Arctic conditions. Is there any record of whether 
they worked beyond the total hours of working light in 
the middle of winter? Is there any record of the 
accidents they had? Whether there were casualties on 
the line? 

Those are things they 
might have ignored in those days because it was essen- 
tial to the war effort and people were being killed 
overseas to win the war and no doubt, it would have 
been thought that people should have been willing to 
risk their lives on a civilian project. It was an 
army project, but at least no one was shooting at them. 

Did you people assemble 
anything from the Canol line? At least, or anything 
that would assist so far as you know? 

A Mr. Hemstock has written 
an excellent paper on the operation of the Canol 
pipeline. Now I have forgotten how much that paper 
dealt with the construction of it, Mr. Commissioner, 
but my recollection is that probably most of that was 


built in the summer months rather than winter months 


when there was -- it was built in the summer when there 


was lots of daylight, I think. It was certainly opera- 


ted through the winter months. One winter season 


anyway. 
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; Q Yes, but 

: on say the Canol line was built in the summer months 

J as far as you know? 

‘ A I'm fairly sure about that. 
2 Q You see, here we have one 
| pipeline company, Arctic Gas that says we can start 

‘| before November 1. We can get our snow roads in. We 

_ can work in the dark. We can establish an artificial 

4 lighting system that will enable us to get in two or 
x even three months of work before February 1. 
“| The other pipeline company 
a Foothills, taking a more conservative approach says, "No 
id we can't. We're not at all certain we can build the 
| snow roads in time. We believe we cannot work in the 

| 

a dark without an unacceptable accident rate and so we 
16 | won't begin until February ies This is a vital difference 
ah of opinion, not only to the Inquiry and to the | 
18 


government. but to Arctic Gas, because if 1t turns out 


19 LS 
you people build a pipeline, that/if Arctic Gas builds 


” a pipeline and if Foothills is right about snow roads 
ae and about artificial lighting then you won't build this 
“ thing in three years. It may take four or even five. 
= The meter will be running on the interest, on the 

. borrowing and the cost will go up even more. 

oe | And you will appeal to the 
sy you know, to Technology with a capital T, the man on | 
‘i the moon and so on, but someone like Mr. Gibbs could 

“~. collonade disasters that technology has had. It has 

a had failures. 

30 


| 
| 
And when they send a man 
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G.L. Williams | 
Cross-Exam by Gibbs 


to the moon the whole of the United States' technology 
was brought up there and one would guess that they 
left. There wasn't a major difference of opinion as 
we are encountering here. 

You may say well, Mr. 
Kosten and Mr. Jarvis who are the two men lined up 
against you on the other side on behalf of Foothills, 
well they don't know what they are talking about, or 
eney ‘nave only-'a Tameted inderstanding ofall of ftnis, 
but there it is. For the Inquiry, we have got this 
difference of opinion. You take a,what many would call 
a radical approach. The others take a conservative 
approach. 

And if you are wrong, as 
you say, that this has never been done in Canada, you 
don't know if it has been done in the Soviet Union, | 
then it is pretty serious. Well, anyway, carry on, 
Myre **Gipbs* 

MR. “GLBBS:?- +O At this 
point, Mr. Williams, although you had evidence from 
advice from the pipeline contractors, have you had 
any conversations with the unions which will be 
involved about whether they will permit their people 
to work under those conditions? 

A No; rsrrs 

THE COMMISSIONER: Well, that's another 
Sainee' You see, within the pipeline quidelines if you 
look at them. It seems to me that I'm supposed to 
make recommendations about the selective agreements 


that eventually will be signed if the pipeline is built 
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Cross-Exam by Gibbs 


between the pipeline companies and the unions that 
represent the construction crew. Foothills has said 
that the unions will insist that there will be a 
minimum temperature, or maximum.I'm not quite sure how 
you would put this but if the temperature gets below 
a certain level, the men cannot be required to work and 
regardless what the agreement says, they may decide 
not to work anyway. Regardless what I recommend, 
regardless what the union representatives sign. They 
might say, we're not working today. It's too cold. 

And for causes less 
serious than that construction crews have been known 
to refuse to work. 

Everything seems to depend 
on this in many ways. It is a very important matter. 

A Well as I have said, 


Mr. Commissioner, I have made such analysis at Prudhoe 





Bay where the -- where Battele who operated the test 
facility at that site kept an excellent record of 
weather conditions unfortunately, it was just over a 
period of a year and a half. 

Using their records for 
that year and comparing it to long term records, at 
Barter Island, I did come up with an analysis that 
showed that you could withstand many weather days and 
this was based on temperature and wind velocities and 
still meet the schedule. The -- I think the working 
season is perhaps a little -- the winter working season 
is a little longer there, like from the first of 


October to the first of May... in Inuvik “it is probably 
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*| more like the fifteenth of October to the fifteenth of 

| April,but I feel that the key to meeting the schedule 

7 is get in as early a start as possible. ._ And work in 

| all the days that are available. 

| THE COMMISSIONER: Q Well, 

, everybody would agree with that. 

j A Wel li—- 

8 | 

9 | | Q Butea? duvingsthererrst 
year or your second year, there is an unacceptable 

i accident rate working under lights. Unacceptable 

>| perhaps to the government, to the regulatory authority 

11 whatever it may be, unacceptable to Arctic Gas, 

T unacceptable to the union, unacceptable to the con- 

ie struction crews and then you are in trouble. That's 

ri And I appreciate that you are doing your best to | 

, assist us here. We're trying to predict what will | 

i happen. It isn't easy. Go ahead. Sorry to interrupt | 
you so often. | 

9 

MR.GIBBS: Q All wight, sir. 

i In your down-time at this northern most spread, Mr. 

|. Williams, do you include any total down-time over the 
Christmas period? 

[ A It takes care of a short 

iy Christmas break, Mr. Gibbs. 

a 6) How long? 

i. A We would still hope to 

i maybe accomplish some work even in that period. 

|: Q How long is your short 


down-time for Christmas? 
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A Ohl thank Lees 22ve or 
Six days. 

@) And in your experience, 
Mr. Williams, is that a normal Christmas down-time on 
a construction of “this nature? 

A Oh, what's normal, Mr. 
Gibbs? I've worked in the Swan Hills in the early days 
of the development there and I think I got home for 
a couple of days at Christmas and maybe a couple of 
days at New Year and the contractors, the people who 
were working there did about the same. I don't 
know what that was twelve, thirteen years ago. I 
don't know if that's normal now, but I think that there 
are people that will work through the Christmas season. 

Q ALP*eront,; Sry, then Jet's 
now come down to the other end of your working light 
exhibit, Fort Simpson. 

And the time at which you 

were able to commence operations that is, ditching, 
in your spread that's working in the Fort Simpson 
area what date by which -- by what date do you expect 


that to commence in year one? 
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3 A In areas south of Fort 

2 | Simpson there is a problem because of the deep muskeg 
3 that is there. It's going to take a while to get 

4 enough frost induced into the muskeg to allow the 

5 passage of heavy construction equipment, and I wouldn't 
6 | expect that much actual construction would start 

7 before the last week in November. 

8 Q Yes, and thaf® depends, 

9 Mr. Williams, on pur ability to have your snow roads 
10 constructed by the last week of November. 

Ti A Yes sir. 
12 Q And your abiliby to 

ts construct snow roads by that time depends upon the 

14 | frost depth by the last week in November? That's 

ste one of the things it depends upon? 

16 A Yes°sir. | 
17 Q And another that it 

18 depends upon is the snow depth? 

19 A In muskeg terrain I don't 
20 think that's a serious consideration, Mr. Gibbs. 
2t Q i tshought= I hadiread 

az your evidence to say that in deep snow it was an 

28 insulator, so you would have to pack it down to induce 
24 freezing. 

25 Ss im sorry ; Gh) readeyou 

26 a different way, that you needed a bunch of snow 

rat | before you could get started, and I'm talking about 

28 south of Simpson, now, in the muskeg boggy zone. 

Pa) Q The area covered by your 


30 working light at Fort Simpson, Exhibit 286. 


| 









7 i AY ; r m ners 
. 7 - ae ™ AN 

Pw ora oop 
< | aaa es) Mjs08 sors Ma, 
fd 


Ht peu qeab ort 30 ausoed | ao 















jee ot olinws sites oF ‘price a’ sr. 2 






oa wolts,o3 peAsum eit osad beoubad teoxt dyuons 


|e" ebLyow I bas ,jnemqiupe noitauztengo YvBed to epseesq 
y ; 





tiste bluow aoisoutstenes Isutos doum +643 toeqxs 






-tednevolw ni Aeow tasl edt s1otsd 







,G@haeqeb Jsdt bas .aoy e) 





















ehsoe wone woy even oF ytilids ivy go, ,emsiiliw,.1M 


ayy 


4 .xedmovol!’ be deow 286i sdt¢ yd Setaurtenos 
si 

7 ZLe sex A ; 

; 440i ov Bank 

Cy ft ert noqu ebnegeh anit tedt yd ebaow wone sonxteno> 
‘ae ¢ 

i & 300T <.i9dmevoK ni Asew gesl eft yd digqeab teoxrt 
Ds Taoqgu ebosgeb ti epaid: ofd¢ to ono 
‘ -1£8 esY A 

v . 

ra Si 45035 tsdtons bad 4, 

' 

“| idtqeb wone of ef mnogu ebnsqeb 
a) ‘ 

et lL nLatted peteuwn al A 

’ 

a) 


-addid .1iM .noltszshienos esvotiea 6 e'sedd Aatdd 
' beet bart I tdptiods I 9) : 


N68 88w Ji wore qeeb ai tsd+ yse ot ennebive xwoy 






scoubnt ot @wob ti dpsq of sven biuow woy of ,1toseivent 


spAisoort 
voy Hsst I, yrs mt ie | . 


i 


wore io tonud 5 bebeon soy tanz +s JasaeiTite « 
tuocs pritiss m'l bos ,betxste shea Bluoo voy stoted 
-SfOS Yopod psxaum eft ni Worn sHONGRES Re ASuc 
auoy ya Bstevoo seis sri Q ‘ef 


| 08S tididxa » SORES re 

; Sel ney <0. 
; ! ~ | 
rv ee : - en 






EST REPORTING L-TD. 








G.L. Williams 
Cross-Exam by Gibbs 


A Well, a very short 
distance north of Simpson we have a situation that's 
Substantially different, Mr. Gibbs, because there is | 
not vast stretches of muskeg. 

Q ALl Sight, J6ts take 
yourarea south of Fort Simpson then, where you need 
frost depth, where it depends on frost depth and it 
depends on snow depth, your ability to start your 
heavy equipment working by the last week of November. 

A Well, as 1 say, 1 don t 
think snow depth is a big consideration. Now you said 
that you needed -- that snow acted as an insulator. 

Pm ssorry, 1a. Little mixed wp. 


Q Well, you said on October 





17 that if there was a heavy snowfall it would act as | 
an insulator so you'd have to compact it in order to 
induce the frost to penetrate deep enough to carry 
heavy vehicles. | 

A Yes sir. 

Q SO that your ability to 
start heavy vehicular work infthe last week of November 
turns in part on frost depth, which in turn turns on 


snow depth. if there*s not much snow, the frost is 


down; if it's thick you may have to compact it. 


that delaying things appreciably, Mr. Gibbs. 

‘Q I haven't yet got to the 
delay point. Those two factors are significant in 
your ability to construct your, snow roads. Isn't that 


A Yes; but J don't see 
a fact, Mr. Williams? 
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A Yes, a substantial snow- 
fall in September would be -- that stayed would present 
some problems, yes, Sir. 

Q Yes, so for purposes of 


frost depth you hope that there's a very light snowfall 
at least up until the middle of November, or no snow- 
Paw ata Li. is\that right? 

A That would be condusive 

to frost penetration, yes. 

Q But on the other hand 
in order to build those snow roads you need some snow 
to make the road up. 

A Well, that was the point 
I was making earlier. In the muskeg area I don't think 


this is a requirement. 


Q Snow to build the road? 
A Yes. 
Q Oh, I was under the 


impression one of the reasons why you built up a snow 
level was to avoid damaging the surface of the ground. 

A North of Fort Simpson, 
yes, Mr. Gibbs. I put the area south of Fort Simpson 
Similar to Northern Alberta conditions, where there 
are also vast stretches of muskeg, and snow road 
construction, aS we were speaking of it in the context 
of the Inuvik snow road test, in my opinion, doesn't 
apply to the area south: of Fort Simpson. 

Q Do I take it then that 
over the muskeg areas you wouldn't propose to put any 


cover over the surface, you feel that when the frost 


nn 
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Cross-Exam by Gibbs 


is in you can just use it like an ordinary road. 


A In the muskeg terrain, yes 





| 
QO I see. Well then, in 


what terrain do you, in your view, need to build up a 
Snow cover NA) ysis ts travel on? 

A In the sensitive permafrogt 
area where it's important to protect the vegetation 
cover. 

Q And does any of that occu 
in the working light at the Fort Simpson area covered 
by page 1 of Exhibit 286? 

A North of Fort Simpson, 
yes; to a much lesser extent, south of Fort Simpson. 

Q AlL right. hen, north of 
Fort Simpson you need frost depth and the depth to 
which the frost has penetrated by the last week of 
November is governed by some degree by the amount of 


? 


snow cover. 


| 
A Yes. 
Q And if the snow cover 
is minimal, you've got a greater frost depth than 
i Gb 'sideep! 
A On, that “doesn’t 
necessarily follow. That depends on how quickly you 
can get out and compact the snow and reduce or increase 
the thermal .conductivity. 
Q But without compaction 
of the snow, if there's heavy snow cover, frost will 
NOC Vpenverrate, as Too will fi there ve mo,or a light 


snow cover. Lens = that regnce 
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G.&. Williams 
Cross-Exam by Gibbs 


A ThaGeserignt. 

Q Yes, but then you want 
some fairly heavy snow cover at some time before the 
end of November, so that you can build up the thicknes 
of yur snow road. 

A In the sensitive permafr- 
ost zones, yes 

Q And Detake it*that you 
anticipate that there will not probably by the end 
of November be enough snow on the snow puehie right-of- 
way, that you will have to obtain snow from elsewhere 
to build up the necessary thickness. 

A In the sensitive areas, 
in some areas, not all areas. 

Q And you expect to borrow 
that snow from somewl:ere else other than the right-of- | 
way. | 

A Or man_ufacture it on 
the right-of-way. 

Q Well, to the extent you 
expect to borrow, where are you going to borrow it 
from? 

A From mostly from frozen 
water surfaces. 

Q And what kind of 
equipment are you going to use to gather up that 
snow on the frozen eaeee surfaces? 

A Oh, some kind of a vehicl 
with a blade on it and put it in a windrow. 


Q I understeod your evidenc 
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G.L. Williams 

Cross-Exam by Gibbs 
Mr. Williams, to say that in this area that we're 
speaking of you would want to have at least eight 
inches of frost depth before you, underneath your 
compacted snow, on your snow road, before you. put heavy 
traffic on top. 

| A In a mineral soil 
situation, 

Q Yes, and am I right 
in saying that before you would put heavy equipment 
onto an ice area you would want to have somewhere in 
the range of Bar 12 inches of ice to support those 
vehicles? 

A Oh, it depends on the 
body of water, Mr. Gibbs. If it's a shallow body of 
water and you're working around the edge, you might 
get by with a bit less phan that but that’s a fair 
number, yes. : 

| Q And would you expect on 
your water areas to have 12 inches omore of ice at 
the same time as you've got 8 inches or thereabouts 


of depth of ice in the soil? 


13042 | 
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2 Ret. 
Williams. 
Cross-Exam by Gibbs 


A If you had not compacted 
the snow on the right-of-way, it might happen about the 
same time. If you had compacted I would expect you 
would get the eight inches of frost penetration on 
the right-of-way before the twelve inches of ice on 


the ponds. 


G..2oG,2 another factor in 
your snow road construction is the thickness of ice 
on the lake or slough areas where you are going to 
borrow snow? 

A If that was the means that 
you chose to thicken your snow cover as opposed to 
snow manufacture. 

Q And that the other ad 
you suggested snow manufacture. 

Ao» NGS tS. | 

Q How do you propose to go | 
about manufacturing snow? 

A Well I am sure we have been 
through this several times in the evidence, Mr. Gibbs. 

Q Well, just tell me what 
you propose to do to manufacture snow. If your going 
to tell me it is the kind of unit they use on ski 
slopes, I will be content with that. 

Aantes, wivtris-~, There .ane 
improvements being made’and we are working with manu- 
facturers of ski-hill equipment to adapt their equipmen 
to our proposed use and-- 


THE COMMISSIONER: I hope it i 
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PRED, ee, Williams. | 
Cross-Exam by Gibbs | 














start in a year, an early construction start on a right 


of-way in a year of low snowfall because, in my opinion 


| 
L 
“i not the one they use on GrouseMountain in Vancouver. 
4 MR. GIBBS: Well, sir that's 
4 what I was getting to. Not Grouse. Mountain but-- 
5 Mr. Williams,do you really seriously suggest that a 
i snow manufacturing machine such as the type that's Sia 
| on ski slopes would provide any substantial quantity | 
8 of snow for building snow roads? | 
y WITNESS WILLIAMS: Yes. | 
10 Q Then how many of these | 
ll machines, how many days? Do you have any figures to 
12 indicate what your going to have to mount to get any 
13] quantity of snow for snow road building? 
} 
14 A Yes, we have gone through 
15 | that exercise. I don't have it here with me. | 
16 | Q Is there an exhibit marked 
1? to your recollection that shows this? | 
18 Br ANG 5, S40. | 
19 MR. MARSHALL: There is a 
20 substantial amount of evidence in the transcript where | 
21 there was exhaustive cross-examination on this subject | 
22 ineciuding that by Foothilis. | 
23 MR. “GEBBS: ‘Lisuggest to you | 
24) that the practical use of snow manufacturing machinery 
25 | is not for construction but for subsequent mainenance? 
26 | WITNESS WILLIAMS: No, sir, 
27 I don't see it as a means of constructing many miles of | 
28 snow road, but I see it as a means of assuring an early 
29 | 
| 
| 
| 
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ALLWEST REPORTING L.TD. 
BURNABY 2, B.C. 


Williams. 
' Cross-Exam by Gibbs 


1 

a that when you have your equipment at a future compresso 
3 station site and you have a few miles of snow road 

4 and right-of-way snow cover prepared, that construction 
5 can start. That in the initial stages you don't need 

é a high-speed haul road to start construction. 

9 Q Well Mr. Williams, as well 
8 as the frost depth, the ice depth, the snow depth on 

9 the Tere | ea are going to borrow snow fron, don't 
10 you face the potential problem of open water in areas 
11 where the snow road or your equipment road is going to 
Ho have to cross water? 
13 A Yes, sir. 





Q 
that would affect the start 
A 
Q 


example, that last year the 


And that's another factor 

up date of late November? 

No; ladon‘t' think so. | 
| 


Well, I am told, for 





Department of Public Works 


was held up at a crossing at Fort Simpson for some 


weeks because of open water. 


Are you aware of that? 


A Was this to get across the 
Mackenzie River? 

Q Yes, and are you aware of 
that? 

A I don't remember being told 


about it but I can certainly believe it. 


» Q 


Well isn't. that a factor 


which could affect your proposed commencement of 


operations date of late November? 


A 


No, sit. 1 don't. think so, 
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Williams. 
Cross-Exam by Gibbs 





Q And why not? 

A I think with proper 
planning that work can proceed without that: being a 
probelm. For instance, the Mackenzie, there is no way 
your going to have to wait, hold up construction 


waiting for an ice bridge across the Mackenzie. That 
would be bum scheduling if you did that. You can work 
| 


both directions from the campsite. For small stream 

crossings that aren't frozen, balley” oo eee be put 
across to move the equipment across. You don't have to 
construct a crossing if it is not environmentally, not 


an environmentally proficious time to do it in the earl 


| 
part of the year, it can be delayed. There are many | 
things that can be done and will be done to get around | 
and 

these problems. A lot of planning / scheduling is 


| 


certainly required. 





Q Mr. Williams, in the spread, 


covered by your working light at Fort Simpson a 


sheet on exhibit 286, Howmany miles of snow road or 


access road, including snow road, are you going to have 
ready to carry heavy equipment by late November in your 
first construction year? 

A Would you like to look 
at a specific spread? 

Q Oh, you can tell me whether 
it is likely to be five miles or ten miles or one mile. 
Give me a range of what you expect to have done? I 
appreciate you can't give me precise figures. 


A Well, I think if you have 
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Williams. 
' Cross-Exam by Gibbs 


2s 

5 four'or five miles of right-of-way properly prepared, 

3 you can start construction Mr. Gibbs. | 
4 Q All right. And would you | 
5 expect, Mr. Williams, that your contractor is going to 

6 bring his crew and his equipment in to start work in 

7 the middle or end of November with only four or five 

g miles of road ready? Surely he is going to want to 

9 see substantially more than that before he mounts a 

10 tremendous lift of people and machinery into your 

11 spread area. 

12 Ave NO Ady don’ t.seey that. problem. 
13 Q And you don't see that 

14 contractor being apprehensive that weather conditions 
15 might hold up the construction of more snow roads and 

WS he is left with men and equipment idle on his hands in | 
17 low temperatures? | 
18 | | A I imagine this would-- 

19 At least a substantial part of it would depend on the 


20 type of contract you had, Mr. Gibbs. 


24 Q Well, I suggest to you, sir, 
22 that the pipeline contractors are going to be working 
23 on this northern project, are going to be extremely 

24 reluctant to bring in ee massive amount of men and 

25 equipment until most of the road, access road, for their 
7 spread area is ready for use. Now do you agree or do 
rag | you not agree? 

28 A I disagree. 

oo Q All right, sir. Now, Mr. 


Williams, who established the productivity schedule for 
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ALLWEST REPORTING L-TD. 3V4220 
BURNABY 2, B.C. 


Williams. 
' Cross-Exam by Gibbs 


ii 

2 productivity forecast for the Arctic Gas construction 

3 program? Was it the Arctic Gas management and the 

4 development then being that you and the contractors have 
5 to meet it or did you establish it and was it adopted 

6 


by Arctic Gas management? 


As you know, there was a staff at Arctic Gas and still 





THE COMMISSIONER: No, I though 


7 A Oh, the schedule was the 
8 work of many, many people Mr. Gibbs. I think the-- | 
| 

10 is of course, there was continual meetings between the 
up staff of Northern Engineering and the staff of Arctic 
12 Gas and discussions with the contractors. I think that 
1 Northern Engineering had as much input into the 
14 schedule as adopted as any particular group. 
15 Q Well, Mr. Williams I put 
16 it to you this bluntly. That the production rates for | 
17 the construction spread ultimately were determined 
18 by Arctic Gas management and you and the contractors 
19 are being put to the task of meeting those production 
20 rates..+0s that).so;or as. it’ not i.so? 
21 he eihaters not. (soe 
22 Q Those are all of my questions 
23 THE COMMISSIONER: Well, I 

24 think that is as far as we have to go this evening. I 
23 | don't think I will ask the panel to come back and carry 
26 | on because it is quarter to ten. 

27 “MR. SCOTT: I have one or 

28 two questions to ask Mr. Williams. Should I do it in 

29 the morning sir? 

30 
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BURNABY 2, 5.¢. 
Williams. 
Cross-Exam by Gibbs 


I 

2 you wanted to leave in the morning. That is Mr. 

3 Williams. 

4 MR. SCOTT: Well let me just 
3 see if I understand Mr. Williams, if we are ready to 
6 


proceed, if I know what has been talked about. 
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27a GT. Williams 
Cross-Exam by Scott 


CROSS-EXAMINATION BY MR. SCOTT: 

Oy I take it that your 
plan in dealing with the first spread at Inuvik is 
to begin hopefully on November lst and run until 
Apri iiel> Chie Have I got that right? 

A Well” not quite 2Mr, 
SCOUCt. 

THE COMMISSIONER: The con- 
tractors say they can do that from December lst to 
April 15th. . Mr. Williams has since that time those 
estimates were obtained reached the conclusion that 
snow roads can be built to Saeate construction to 
begin even .before November lst, giving them an extra 
month. That's what TI understand. 

MR SCOTT» *OMBwit Mr. Williams, 
what I'd like to do is see if we can discuss this 
just for a moment without reference to work days, 
which is the principal question on which Mr. Gibbs 
directed most of his questions at the beginning and 
do I understand that it is your, perhaps optimistic, 


as he thinks, expectation that you may be able to 


ee 


begin about November lst? 

A In the Inuvik area, yes, 
I would hope earlier than that, Mr. Scott. 

Q Well all right, let's 
take November lst -- 

' A Yes sir. 

Og) > and" ET rlake*iePenat 

you say that you hope you will be able to run until 


April 15th or thereabouts, if necessary. 
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ALLWEST REPORTING L-TD. 
BURNABY 2, B.C. 


G.L. Williams 
Cross-Exam by Scott 





l A Well, 2t’s fara to 

2 answer that without discussing working days. 

3 Q Let's not talk about 

4 | working days, let's talk about working periods and 

| I take it that your expectation, for better or for 

6 worse, is that about November lst you ee able 

7 to start and it will not be until April 15th that 

8 | you will have to abandon the section, 

9 A Yes. 
10 Q All right. Now, Foothills 
yea evidence was that they would begin spread 1 on what 
ie date? 
133 A Oh, I have several 
14 references here to what they said, but generally it 
1 was the late January or the lst of February. 
16 Q All right. Well now, was 
Li there any evidence that you recall -- I don't have 
18 my notes at the moment -- which suggested that they 
19 | could work on the site longer than April 15th? 
20 | A Yes. 
PAR Q In short, was their 
22 cutoff date about the same as yours? 
2 A No, I think it was April 
24 SUth. 
25 | Q Al Cite 
26 | A Because they talked about 
27 90 days beginning the lst of February. 
28 @) Ali’ right,*well Tet's 
2p take it this way then. You were going to have -- if you 
20) expectations are correct --" about 5 1/2 months over 

| 
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ee bee G.L. Williams 


Cross-Exam by Scott 

which you anticipated doing,what was it,some 76 miles 
in that spread? 

A Yes. 

Q And they were going to 
have some three months over which they would do 46 
miles. 

A 44 1/2, yes. 

Q Yes, and I take it that 
those proportions -- 

A Plus the Parsons Lake. 

Q Well, I'1l come to the 
Parsons in a moment. 

A Yes. 

QO But those proportions 
without working them out are roughly the same, aren't 


they? 


A Yes. 


Q All right. Now, the 


evidence also was, as I understand it, that Foothills 


was going to do some 22 other miles, I think I have 


the figure right, on the Parsons lateral. tS a 22 
Ory 2c 

A I thought it was more 
like -- ours is 14.7, I think -- I thought theirs was 


about the same. I'm not sure. 

Q Ail right, well let's 
take it at its minimum figure and let's say 20. 

MR. GIBBS: Oh no, the minimum 
figure the witness said 14. 


MR. SCOTT: I’m sorry, did yau 
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G.L. Williams | 
Cross—-Exam by Scott 


| 
say 14? All right, let's say 14 and we'll add it 
onto 46 and we get 60. 

MR. GIBBS: If you're 
going: to = te-direct get the -number. 

MR. SCOTT: All right, let's 
take 14 and add it on and we get 60, and then I think 
that what we have is that Foothills is doing 60 miles | 


over 2 1/2 to three months. 


three months. 
MR. SCOTT: All right, three 
months. 
MR. GIBBS: Mr. Commissioner, 


| 
MR. GIBBS: The witness said 
if Commission counsel is going to ask the questions 


he surely ought to put them accurately. The witness 


said three months and the witness said 14 miles. 


MR. SCOTT: ALL ribbt, daregard 


this as important to set thé balance right in this 


| 
| 
| 
particular matter. 
Q Now, Mr. Williams, if 
you add 14 miles to the 46, you get 60. Right? | 
A YOSi\« | 
QO. All right, and I take 
it your understanding of the Foothills case, perhaps 
like mine isthat they were going to build 60 miles over 
three months. 
A YeS . 
Q And you hope to build 


67 miles over 5 1/2 months. 


A 74, I think. 
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1 | 
Q All right, 74. : 
2 
MR. GIBBS: Let's get the 
3 
numbers straight. 
4 
MR. SCOTT: All right. i 
5 
think it's important to restore the proportions in 
6 
| view of the examination that's just taken place. 
5 
| Q Well now, let me ask you 
8 
| one other thing. Have you ever observed the manner 
9 
in whch drilling «1s “conducted impitthe Arctic wsfands? 
10 
Or heard about it? 
il 
A IT haven't observed it. 
2 
I've heard it, I've heard of it. 
13 
Q You're aware that there | 
14 | | 
would be about two months a year of almost complete | 
pie 
| darkness on those islands. | 
16 | | 
| A Yeo. | 
17 | 
Q And are you aware that 
18 : 
that drilling is conducted almost exclusively in those | 
es 
periods of time under floodlights? 
20 
A Yes sir. 
2k 
MRTescoOrgetivithink those 
Zo 
are all the questions I have, thank you, Mr. Commis- 
23 
sioner. 
24 | 
| MR. GIBBS: One of the finest 
25 | 
re-directs I've heard for quite a while. 
26 | 
| MR. BAYLY: Mr. Commissioner, 
ZH 
| I have no questions.of Mr. Williams, but I have been 
28 | 
| informed by Mr. Marshall that Mr. Williams and Mr. 
pas. 
| Lawrence have had a discussion on the campsite at 
Komakuk Beach and I want to address my questions to 
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ALLWEST REPORTING L-TD. 
BURNABY 2)-8.C. 


G.L. Williams 





1 Mr. Lawrence tomorrow on that subject. 

2 THE COMMISSIONER: All right. 

3 MR. MARSHALL: I have no 

4 re-direct on the cross-examination of the rebuttal 

2D evidence, sir. 

6 | THE COMMISSIONER: Well, 

7 Commission counsel has the right of acting for Foot- 

8 hills one day, Arctic Gas the next day, and the COPE 

9 the day after that. That's his role. I think that 
10 the questions Mr. Gibbs put apply generdly to the 
ut Arctic Gas project and the Foothills project, if you 
12 | throw in the extra 14 miles along the lateral from 
1:3 Parsons Lake. Sorry, did you want to say something? 
14 MR."SCOPTss. Thetonly point 
i I've made obanousloy thers is no limit to the kind of | 
16 examination any of us can conduct, subject to your 

17 | ruling. I must say, in view of the evidence -- and | 
18 perhaps Mr. Gibbs was not here when it was called -- | 
19 but in view of the evidence that the Parsons Lake 
20 lateral was being built at the same time, it seemed 
Om to me that much of the cross-examination simply failed 
22 to deal with the real facts. Now I didn't interrupt 
a3 at the time. 

24 

25 | 

25 
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: G.L. Williams 








. MR. GIBBS: The only 
‘ point which if we're going to get into the real facts, 
‘ then I think one should go back into the transcript 
: and see what: the Foothills panel said and ace my 
: friend says they said and what the witness says they 
; said is not borne out by the evidence which was pres- 
: ented. 
8 
; I have here the exhibits 
; which shows fall starting on any of the Foothills 
plans, none of them later than mid-December being able 
_ to start haulage and so if we're going to get into 
os exactly these precise definitions then I think the 
= Commission Counsel is obliged to turn up the transcript 
reference and not say what he recollects or the | 
15 | 
witness. 
16 | 
MR. SCOTT: Mr. Commissioner, | 
4 if I was mistaken and the Parsons Lake lateral is not 
2 going to be built in that spread and those extra miles | 
- which were not referred to are not going to be built, 
a I owe Mr. Gibbs an apology. If that is what the | 
transcript says. 
al MR. GIBBS: I was not talking 
‘i about the Parsons Lake lateral. I was talking about 
a the commencement date which snow roads can be ABA 
ao 2 
fe and so on. Bee \ pe kas 
THE COMMISSIONER: Well, I 
a think I'll call a halt. to this particular argument. 
1% only comment is this, that not withstanding the 
- strictures of Dr. Cranfield about the adversary 
30 , 


proceedings that we have had before this Inquiry. 


Vol. 5 (3 NOY. 1975 + 
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ALLWEST REPORTING L-TD. 13057 
BURNABY 2, B.C. 


G.L. Williams 


1 

2 I think that the 

3 virtues of having two pipeline companies in the ring 
4 testing each others proposals are self-evident, but 
5 as far as I'm concerned it is the Reaeib ides, of 


doing this work in the winter, in the dark,in the cold, 
whether it can be done under artificial lighting and 
whether it can be done by either pipeline company in 
the way and in the time that they say it can. That's 
what concerns me. 

Running through this 
Inquiry there is certainly on the part of many, there 
is an unstated function and Mr. Williams made it 
explicit tonight. He said, well, technology is capable 
of many things. It has placed a man on the moon, so 
it will devise a way of building a pipeline in the | 


Arctic, in the middle of winter, in the cold and the dark; 


and under artificial lighting if necessary. 





Maybe technology will, 
maybe it can, maybe it won't, maybe it can't, we're 
seeking. here to predict whether it can be done. And 
I may say though like everyone who lives in our country 


I am aware of the triumphs of technology. I'm aware 


| 
of its limitations as well and you can go back to the 
day in 1969 when a man landed on the moon. That was 

a venture in which the treasure and technology of the | 
richest nation on earth was devoted for a period of 
something like ten years to the attainment of that 


object which would seem to be essential to the 


prestige of United States. 
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G.L. Williams 


Cost was no object. Here 
we're dealing with a project that private investors 
are going to be called upon to pay for, so far as we 
know. It hasn't yet been said that the public is 
goang to navesto pay ter this: 

The investors are going 
to have to pay for it, It'sS4ot to be an economic 
proposition. The consumers, industrial and residential 
of gas in Canada and the United States will be the 
ones who will have to pay and we should be able to-- 
We have to determine as best we can whether it can be 
built in three years. Whether it will take four or 
five. 

At any rate, I want 
to remind those present that the oil and gas industry 
told us five years ago that Canada had enough gas to 
last Canadians for three hundred years. That was 
based on the predictions of engineers and geologists 
and we're now told that we're facing a shortage this 
winter. That is a failure, it seems to me, of 
technology and it's that kind of failure that can 
occur and should be borne in mind,side by side and 
along with the triumphs of technology. 

Well, we'll recommence 
ai -9) ca. MM. 

(WITNESS ASIDE) 


(PROCEEDINGS ADJOURNED TO NOVEMBER 14, 1975) 
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Mackenzie Valley Pipeline inquiry: 


Vols 786° "13 November 1975 


DATE DUE BORROWER'S NAME 
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; Goverament i, 
MACKENZIE ‘VALLEY PIPELINE INQUIRY Publications =| 


IN THE MATTER OF APPLICATIONS BY EACH OF 
(a) CANADIAN ARCTIC GAS PIPELINE LIMITED FOR A 
_.. RIGHT-OF-WAY THAT MIGHT BE GRANTED ACROSS | 
_CROWN LANDS WITHIN THE YUKON TERRITORY AND 8 
rath THE NORTHWEST TERRITORIES, and ‘ 
(b) FOOTHILLS PIPE LINES LTD. FOR A RIGHT-OF-WAY 

THAT MIGHT BE GRANTED ACROSS CROWN LANDS 
WITHIN THE NORTHWEST TERRITORIES, 


Pee THE PURPOSE OF A PROPOSED MACKENZIE VALLEY PIPELINE. 


IN THE MATTER OF THE SOCIAL, ENVIRONMENTAL AND 
ECONOMIC IMPACT REGIONALLY OF THE CONSTRUCTION, 
OPERATION AND Sper pet BEANS HNE OF: THE ABOVE 
PROPOSED PIPELINE if 


| 
| 
and | , | i 
} 
| 


(Before ‘the Honourable Mr. Justice Berger, .Ccommissioner) 


j 


Yellowknife, N.W.T. 


November 14, 1975. 
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| 
1 APPEARANCES: 
2 | Wise aban pGo Saoht, 10. C.>, 
| Mr. Stephen T. Goudge, | 
3 Mr. Alick Ryder and 
Mr. Ian Roland for Mackenzie Valley Pipeline 
e y P 1 
4 Limited; 
5 Mr. Pierre Genest, Q.C., 
Mr. Jack Marshall, and 
6 | MY on Darcy .Carter for Canadian Arctic Gas 


} Mn anReginalalGibbs, 0.Cc., Pipeline Limited; 





7 | Mr. Alan Hollingworth & 
Mr. John W. Lutes, for Foothills Pipe Lines Ltd.; 
8 
Mr. Russell Anthony & 
9 Pro. Alastair Lucas for Canadian Arctic Resources 
Committee; 
10 
Mr. Glen W. Bell and 





sae Mr. Geery Sutton, for Northwest Territories 

















Indian Brotherhood, and 
le? Metis Association of the | 
Northwest Territories; 
VESPii | 
| Mr. John Bayly | 
14 | or | 
Miss Leslie Lane for Inuit Tapirisat of Canada, | 
15 | and The Committee for 
Original Peoples Entitle- 
L6 |] ment > 
17 | Mr. Ron Veale and | 
Mr. Allen Lueck for The Council for the: Yukon 
237) Indians; | 
19) Mr. Carson H. Templeton, for Environment Protection | 
Board; 
20 
Mr. David Reesor for Northwest Territories 
at Association of Municipal- 
ities; 
959) 
Mr. Murray Sigler for Northwest Territories 
23 Chamber of Commerce. 
24 
26 | ré 
| 2) | 
ai || > | 
28 | | 
29 | CANADIAN | 
GAS §S | 
30 \ ‘ay 2 | 
SE | ( 
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WITNESSES FOR CANADIAN ARCTIC GAS PIPELINE LIMITED: 


L.W. BOUCKHOUT 

C.W. DREW 

Frederic B. CLARIDGE 
D.M. DAVISON 

Herman VAARTNOU 
Norman A. LAWRENCE 
James R. TAYLOR 
Brian. O.K-. “REEVES 


- Cross-Examination by Mr. Bayly (cont) 13059 

— ‘Cross-Examination by Mrs Carter 13123 

= Cross-Examination by rescore 13163 
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312 Foothills Pipe Lines Ltd. Typical Treatment 
Units for Arctic Work Camps, November /75 13122 
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a ie Bouckhout, Drew, Claridge 
Davison, Vaartnou, Lawrence 
Taylor Reeves 
Cross-Exam by Bayly 


Yellowknife, N.W.T. 
November 14, 1975. 


(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 


L.W. BOUCKHOUT, 

C.W. DREW, 

Frederic B. CLARIDGE, 

D.M. DAVISON 

Herman VAARTNOU 

Norman A. LAWRENCE, 

James R. TAYLOR, 

Brian Oh. REEVES, resumed: 


CROSS-EXAMINATION BY MR. BAYLY (CONTINUED) ; 


QO Mr. Drew, before we leave 


the subject” of gravel resources, 1. think I got side- 


tracked to the south end of the route and the Yellowknife 


service line and didn't get an answer to my question 
with regard to gravel shortages near the hookup with 
the producers' facilities. Now, we have heard from 
Arctic Gas that they anticipate that in the Parsons 


Lake area there may be some real shortages of granular 


| 








| 


| 


material. The producers, we are told, by them, through 


one of their witnesses, Mr. Hemstock, anticipate the 
requirement of three million cubic yards. That's an 
area that Dr. Mollard has said there may be some 


real shortages experienced. Is that the information 


“that you have given to Foothills as well? 


WITNESS DREW: Well, I haven't 
given any information to Foothills at all on the gravel. 
All I've done so far is terrain typing. I haven't 
actually analyzed and made any estimates of volumes of 
gravel or anything else yet, and just for my initial 
reconnaissance I couldn't do all the field checking I 


wanted in the Parsons Lake area When I was up there in 
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- | 
2 September because weather didn't permit even helicopter 
3 flying, so I've still got to look at some more of that. 
4 But, where I did go in that area, I did see some fairly | 
5 good supplies of gravel and sand. There's quite a bit 
6 | of outwash material, I have no idea of the quantity | 
| yet, and in a minute I‘11 let Mr. Davison add acne 
8 Eontnac. 1 
9 I just want to correct one | 
19 thing I said yesterday just before lunch, I didn't 
a get a chance. We havethe maps up here now and they ea 
12 my memory and the pipeline is closer to the Great | 
13 | Slave Highway, I guess you'd call it, than I had | 
14 estimated yesterday just from memory. | 
aS 6) Yes. | 
el A It appears to be one to | 
oe two miles, it looks like, between Rae-Edzo and Yellow- | 
18 knife, and at %irch take the farthest point is about | 
19 15 miles, fromthe ni ghway., and the same near Hay River. | 
20 QO Yes, there appears to | 
aa be one section where it departs from the highway fairly 
Pe Significantly between Providence and Rae-Edzo for a | 
eye distance of perhaps 60 or 70 miles. 
24 A ,That's where it's a great| 
25 || distance from the highway, but it's far enough in 
- other places that when you're traversing and bAnding | 
ade on a pipeline route you don't see the highway generally, 
28 Q Yes. | 
29 f A Ti fet Mrs Davison | 
30 | say more about/gravel around Parsons Lake. | 
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Bouckhout,, Drew, Claridge 
Davison, Vaartnou, Lawrence 

Taylor, Reeves 

Cross-Exam by Bayly 

WITNESS DAVISON: Yes, we 
Carried out a granular inventory for DIAND several 
years back, which covered the Parsons Lake-Eskimo Lake 
area, and identified the potential sources of material 
in that area, indicating approximate quantities of 
material that we felt would be conservative estimates. 
Subsequently we carried out an investigation for one 
of the users in that area, and went into one of the 
sources that we found in that initial study for DIAND, 
and we were able to supply or gain the requirements, 


much more material from that one source than had 


been originally anticipated. They wanted a large 


13061 | 


| 


volume and we only drilled a portion of that source and 


found much more gravel. 


Q All right, you are aware, | 


I take it, of the other requirements, and I don't mean 
for independent faciivties, bute for facilities of the 
producers which must necessarily be built if you are 
tO put any qasv into your facality in the Parsons Lake 
area. 

A As to their quantities, 


no, I'm not aware of all the quantities that they're 


proposing to use. I feel that there is -- that is one 


I feel 
area where/there is a lot of gravel or granular mater- 


ials. 
0 One of the concerns that 


was expressed to the Arctic Gas panel was with regard 


to one of their preferred borrow sites near the settle- 


ment of Fort Good Hope, and I'm wondering whether some 
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Bouckhout, Drew, Claridge 
Davison, Vaartnou, Lawrence 
Taylor, Reeves 

CrossExam by Bayly 


of the sources that had been identified either by the 


government's granular material survey or by Foothills 


Pipe Lines are ones that are close enough to communities 


that there may be some competition between the 


community and the pipeline company for these sources, 


either because the company wants to use them,or because | 


the company wants to preserve the site for some other 
use. 

A Well) .onvour stugy.tor 
DIAND, it was a twofold study, first to determine 
enough materials for the communities. I other words 
there was studies for Inuvik, Tuktoyaktuk, Arctic Red 
River, Fort McPherson, the requirements for these 
communities were part of our terms of reference. Then 


it was the second stage was to determine other borrow 
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| 





sources that might be available outside and in addition | 


to those quantities of material. 
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1 Cross-Exam by Bayly | 
Fi @ Right. The second part | 
3 to my question, Mr. Davison, and it is this, that there | 
4 may be sites and the one at Fort Good Hope was 
.) brought up as an example by Mr. Bell where the | 
7 community might well want to preserve what is an | 
cD excellent gravel source as a favorite picnicina snot | 
8 fairly close to the community. Now, for them it has | 
3 quite a different kind of value from the kind of value | 
ay that somebody wanting to build a facilitv would put 
| 
a it to. In fact, the community micht not even want to | 
Ef use that for their own aravel or for their own roads | 
13) and airstrip, etc. 
14 A I'm sorr i : | 
| Ve. 2 Coutan = | 
oP answer. That sounds like a socio-economic problem. 
16 | Q All rights+but at is a 
17 | granular material problem, too, isn't it, because these | 
18 things must be -- you must look at the whole picture! | 
195 If there are these conflicts you must determine 
29 whether there are alternate gravel minings sites that | 
21 could be used by your applicant? | 
22 | A Yes; in defining’ the | 
| 
23 various gravel sources, we indicated what the potential! 
24 problems might be for development, whether thev be | 
25 | environmental problems or physical -- actual physical | 
26 problems -- of the development of the site. | 
wi! oO Yeseri, thinkiMr: | 
amy Bouckhout wants to say something. | 
WITNESS BOUCKHOUT: A Yes, | 
20 | | 
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BoucKDoOut »,.Drew, Claridge, 
Davison, Vaartnou, Lawrence, 
Taylor, Reeves 

Cross-Fxam by Bayly 





our identification of borrow sources. We will be 


doing some more work in that particular area. As I 


| 


have mentioned, we have already had a hiologist in that 


frela looking at some of the sources. 

The sources have been 
indicated to date as I said yesterday were those 
sources which had been indicated by either the DIAND 
inventory or Federal DPW. 

Now, in reference to 
Good Hope per se, I think you are aware that we are 


considering a pretty major realignment around the 


community of Fort Good Hope to aet out of the develop- 


ment control zones and so on. 

So that would take us 
considerably farther away from the existing exceiient 
gravel source on the esker at Good Hope. And could 
possibly put us in an area where there is more qrave!] 
sources available quite a bit farther away. 

O These are things that 
you have to study yet from the purpose -- 

A That's right. These are 
things that will be coming up in the future phases. 
As I say, we have identified to date the potential 
quantities, etc. from pits that have been desiqnated 


by other operations and we will be up-dating our 


| 


| 


information and inputting much more of this information| 


| 


into our final selection of the gravel sources, including 


the need for the various communities alono the line. 





oul anes otyet 


y tude yd ‘nerchow 


Vilage 4 











od EPtw oW icant 


t 24 \¢eors wsivolistse Yee nb T10w GYom Smoke ¢ 































: a | 
; . = ° Pr 
\jedd ok setoofolt 6 bad yosstis ever! ew’ bento aeitie ; 


eeoivor sf¥ Yu ombe ts prt#oot bret? | * 
~ i Pe 


; need evant reotpoe edt | eyo 


Seong otaw wvAbreteoy Bkse T Bs at6h of bedsolbrt 


- 
\ . m A 
rey | CUAIO sit sariis yd betssibal weed Bed’ dokiw esoiwoe 
; . ; 
| 4a [ptebet to yrosnavalt 
| » OF @onetetery ae , worl 
9%S ow 267 eNBwe si6 voY Aridd I ,sa°%sa eaoH Boo 
7 } “ 
t 
| + fnvovs gneompki[sex +zotsant vided s parrehieros 
vie seer : a 
~“yolevah ana %*o 400 tan o2 “qc H hoo. srot Fo YS revo 
ph 
10 62 Bas eenos Lorsano tnem 
} 
fit 3 uow sand o8 
oritaiys edt morl Vews todjze2 vidsysiienod — 
[iio bit! Ssq08 hoot #5 wetad ott no sotpoe IevetTp 
ion @£ exec? oFShiw sere Aa ot ey doq yidleerod 


.vAws tetjasn? gid s stinn eldsltevs seoiyoe 
Gs’ eoriets exya seodT er 
-- sa20qiuq sfg moat jey vBude of syed voy 
21f SeecdT ret + 


2*3eAaT A 


) esezeaiq sted0? off at ou watmoo od titw ayend eBpain3 





| ipisnetog srs tae oF beitisnstt even sw syse I-eA 
: . bognipleah moed SvAH' aeads esta mor? 19345 2aistinsup 


110 pristsb-qu ed Iliw sw Bas anolisiteqo tefideo vd at 





moidsmrroint sind 19 stom Soum pik sseqee Sire sobtearrotal cs A phat : 


Jos. 






_= 
pathuloc! eootiio® [evsip edd Fo noLsseloe Cand? 26! ofat 


tanks eit onols asitinunmos evoirsy 


ALLWEST REPORTING L.-TO. 


BLPNABY 2, Bet. 13065 


Rouckhout, Drew, Claridge, 
Davison, Vaartnou, Lawrence, 
Taylor, Reeves 























| Cross-Exam by Rayly 
" As I said vesterday as 
3| well, we do not intend to compete with the community | 
4 aS we appreciate the need for gravel sources of the 
| 
> communities and the fact that they have probably less | 
| ability to get gravel from great distances than | 
7\ we might have. | 
QO Yes. : 
9 | WITNESS DREW: A’ I can | 
10 be a little more specific about Fort Good Hope. I 
ry just revised are-terrainedtype. The alternate route | 
a by-passing Fort Good Hope further up crossing the 
13] Hare Indian River further upstream and there are a | 
14 lot of glacial fluvial deposits which should be a | 
15 | good sources farther from Good Hope than that bia 
16 | esker which I don't think it was ever planned to tap 
17 | anyway because we realized the importance, I think, 
ef picnic area and I think there is also some religious 
19 | or some other importance of that esker to the commu- | 
oe Flies | 
21 Q All right. 
ef A But there are plenty of 
23 other sources closer to where our pipeline is qoina 
24 | | 
| to be now. | 
25 O Yes, and when vou say the | 
idl glacial fluvial sources, are these ones that are also 
4h) inactive river areas? 
38 A Well no, glacial fluvial 
29 | is a material formed by outwash from the glaciers. [In 
voll 


; 
ee ee other words, at the time that the glaciers were melting} 
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Davison, Vaartnou, Lawrence 
7 Taylor, Reeves 
Cross-Exam by Bayly : 
2 | | 
Or even while they existed, water flowina beneath the 
3 | | | 
ice beside the ice or out in front of the ice deposited) 
4 | 
lots of coarse material. Those are the glacial va i 
2 
QO I realize that can | 
6 
| happen independently of present water courses but it | 
7 | | 
can also coincidentally occur near water courses. | 
g | | 
For example, some 
oF | 
of them may be near the Hare Indian River and perhaps | 
10 | 
you could tell me whether they have been identified | 
Ly , | 
| in that area. | 
2 ' 
A Wells that Ss rrene,:» THe 
13 
sources I was thinking of are not the high terraces 
14 
along the river but there are Kame type deposits, 
15 | 
| outwash, well plains, terraces, so forth and various | 
16 | 
| types of deposits that are considerable distance from | 
17 | 
the river and probably even other eskers. | 
18 
@) All right. Let's presume | 
L9 
Mr. Drew, for a minute, that I am correct in my 
20 | 
statement that near Parsons Lake and somewhat south 
241. 
of that, that there will be difficulty both to the 
22 
producers and the applicant to find as much of the kind 
23 
of granular material that they want for their various | 
24 
facilities. Have you or have you had discussions with 
25 
the engineers to determine what the minimum recuirement 
26 | | 
| are? | 
27 | 
| A No, I haven't had any | 
28 | 
discussions at this stage I'm at yet. Right now, I | 
29 | 


haven't myself been involved in a gravel inventory. I 


| 


| 

30). | hina | ) 
have been involved in taking all the corridors assigned | 
| j 
| 
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Taylor, Reeves 

Cross-Exam by Bayly 
and saying what surficial geological units or terrain 
types lie in the corridors and what their general 
estimated terrain sensitivity is from an environmental 
point of view. That's the stage to which I have 
carried my work up to this time. I'm sure that when 
you go further into it and you are getting towards 
desion stage and so forth that somebody would have to 
of course, make a gravel inventory,or a granular 
inventory. 

@) Okay, Mr. Bouckhout, one 
of the great selling points of the method that you 
have said Foothills has been uSing is that you are a 
small enough group that you can get together and discuss 
these things almost in a spontaneous fashion, and what 
I am suggesting to you is that there may have been or 
there 
/ may be planned discussions to decide what the | 
minimum requirements are,so that your enoineers can : 
say, listen for a compressor station, we've aot to have 
number 1 grade certain size coarse material for the | 
pad on which the compressor station ooes. We cannot | 
do with sand or sandy silt so you have got to find us | 


that however far you have to go, or they may say, "Listen 


for another part of the facility near a river bank you | 


| 
don't have to give us as good gravel from an alluvial | 


outwash or a glacial moraine. We'd be quite happy if 
you went out and blasted a bit of bedrock and crushed 
ittop ane we'd use that for ciprap.” 


Now, these are thinas I 


am assuming will be done and have to be done between 
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Cross-Exam by Bayly 
the people on this panel and the people who will tell 
you what the requirements and the minimums are that 


are required from an engineering standpoint are. 
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Bouckhout, Drew, Claridge, 
Davison, Vaartnou, Lawrence, 
Taylor, Reeves. 

Cross-Exam by Bayly 


A These are things that 
Obviously have to be done and will be done. Our 


geotechnical people will be working in future on the 





borrow sources. As I said,we have tentative general 
information as to how much we need. As far as quality | 
is concerned as to what is required for this type of 
operating, I believe I gave you some kind of an 
indication yesterday regarding what general percentage 


to date, 
have been identified /that we have identified to date 


| 

| 

| 
of the material we would be taking of the pits that 

| 
as potential sources would be and there I believe I 
gave you fiqures something in the order of 7 to 178 
of just general fill and something like 0.6 or 0.8 to 
about 2 or 3% of aggregate, concrete aggregate. 

Now the aggregate, of course, 
is ,oL high quality material, is necessary for making | 
river weights and swamp weights and so on, on the | 
general fill which we'll be using to a great extent is | 
material used for pads and so on. | 

Q Well you will agree with fe 


though that there may be a problem getting in certain 


areas what you require. One of the difficulties in 





generalizing if you take Mr. Davison's granular survey | 


that the government did, they will tell you that there | 


are millions and millions more cubic yards than you 


could possibly need. But they may be a long way away | 


| 


and economically they may be difficult for you to get 





in certain areas. There are going to be areas as Dr. | 
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1 Cross-Exam by Bayly | 
: 
3 Mollard has said, where there are pits with some | 
4 granular material in them but no self-respecting | 
3 contractor would go into them. | 
7 A Sivoo identity 9 Bayly, | 
‘| that a problem is a situation whereby it costs a little 
3 bit more, you have to go a little bit farther for the | 
3 gravel than a closer source, certainly there may be | 
| a problem. | 
| However, we would be 
12 | prepared to do that. | 
13 Q Well, this is where the 
14 | probléem"really reaches a crunch, I would suggest to 
you Mr. Bouckhout and that is where you have a source 
that is convenient but somebody else might require it 
in the future for the expansion of Inuvik, for the weil 
| 
that somebody might want to build from Inuvik to : 
Tuktoyaktuk, or some use like thatand you might say, 
specific plans that anybody else had, we require that | 
material, it's there and we are going to take it. 


| 

| 

| 

| 

| 

| 

| 

| being the first person there, and without knowing any 
| 
| 

And you will get your permit 

| because you will establish abonifide need for this | 

and what it will mean is that the subsequent users, | 

whose development may even be as a result of yours, | 

may not be able to do certain things that they would 

otherwise do because you have taken material better 

than you require, because it was closer and more 

| 

| 


economical to do so and at the time appeared to be | 


| } 
| sensible. | 
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Cross-Exam by Bayly 


A Well,Mr. Bayly, for one | 
reason or another we have been unable to identify 
potential future users of that particular material, 
I would hope that the government agencies who are 
responsible for granting the permits will have been | 
able to determine these potential alternate users and | 
use that in their assessment of our sources as well. | 

Q Well, that is the sort of | 
thing that worries me,Mr. Bouckhout, that sometimes | 
that doesn't poeead and for that reason I am hoping es 
we will get the same sort of response from you that we 
did from Arctic Gas. But the kind of material you 
will use,will be the kind of material that you require 
rather than always the best available and closest. So, 
you will take into account for example, that certain 
needs that haven't even -been«defined are not completely 
precluded by your project. | 

A To my mind I would certainl' 
be taking this into account, unquestionably. 

WITNESS DAVISON: Mr. Bayly, 
if I might, I would like to correct one statement you 


} 
{ 
| 


MRntBA¥LY xin amegbadnrt bs only 


made. | 

| 
) | 
one Mr. Davison. 


WITNESS DAVISON: =) Youswere 
suggesting that the DIAND inventory, particularly the | 


northern part, would be estimating millions of yards, 


| 
that is over-estimating and our approach to the probler | 
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| Cross-Exam by Bayly 

2 

3 was that based upon the information and the data we 

4 gathered we did not want to be over-confident, we | 
5 under-estimated it if anything and what I i Aatiececagene 
6 particular source that we went into for this private | 
+ | producer, we found much more material in that source. | 
8 MR BAMLY tae Jy am: not, | 
9 suggesting that the granular survey even grossly | 
10 over-estimated anything or even over-estimated anything, 
ll] atald,but.they did,a.granulay, suryey,.andeyou can | 
12 | correct me again if I am wrong, for the entire valley | 
4 . and they gave a figure for the entire valley and I am : 
14 | suggesting to you that that figure is meaningful only 
sa in that general sense. And when you pick a route, the 
16 general figure only has application if you had un- 
17 | limited resources and were prepared to go anywhere in 
| the valley to get what you needed. But your not 
19 | prepared. to. do that. submit... Your, not. going, to, go, to | 
2] the Mackenzie Mountains to get gravel for the Fort | 
21 Simpson area. Not that you would have to, but that kind| 
22 | of example. Your not going to go 150 miles to get | 
pe gravel. | 
24 A I believe this has all | 
25 ready been taken into account in using the granular | 
a4 inventory and public works information as to the | 
2 available sources along:the line and how that material | 
28 | would be used from the sources. | 
29 Q Yes, in some cases, rather | 
30 | than go 150 miles, you will take a grade of material | 
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4 | 
° that may not be as good as you would like to use | 
4 ‘because it is closer and therefore more economical and | 
| Wii "dG. "LSeenac fair to say? | 
6 | WITNESS BOUCKHOUT: This would| 
" all have to be worked out-of coUrse 7" Thiswis all "in 
3 future. We have simply, as I have stated, identified | 
>| potential sources to date. Certainly there is a lot | 
10 | of work to be done in identifying the final uses of | 
a | gravel material, borrow material, general fill or | 
42 | concrete aggragate and these are things that will have 
13 to be taken into account further towards the final 
i 
14 design stage. 
5 Now, all of these issues which 
16 | you raised are certainly issues which will have to be 
: accounted for when we do the final designation. As TI, 
18 said before, I think it is fairly difficult to give a 
19 | final figure as to how much borrow material one is rere 
29 to require. : 
21 Ore TPam@not asking “youtoudo | 
22 that, Mr. Bouckhout. What I just would like to ask you | 
23 is whether the outline of the kind of considerations 
24 | that I am suggesting to you, are the things that will 
25 be taken into account in this project? 
6 A Yes, most certainly. 
27 | Q And I am assuming these 
vil are general principles that people that contract this 
29 kind of work must take into account when they are 
30 | 
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WITNESS BOUCKHOUT: Most 


definitely. 

Q There's nothing strange 
about this project? 

A NO; NOt et ali, 

Q Then we'll move on to 


archaeological considerations. I believe that's 
Dr. Reeves? 

WITNESS REEVES: Yes sir. 

QO Dr. Reeves, one of the 
concerns that arises out of your evidence is that you 
have said that when material is removed which has 
archaeological significance it will be -- and I'm 
referring to page 49 -- it will be analyzed and inter- 
preted and reports written and published, and that the 


artifacts and documents will then be deposited in an 


appropriate museum. Quite frankly, one of the concerns. 


of the peopleéf the north is that many of the approp- 
riate museums with northern artifacts are located in 
Germany, Ottawa, Toronto and places like that where 
the people of the north -- 

THE COMMISSIONER: Have you 
got that? Germany, Ottawa, Toronto. 

A You forgot New York and 
Washington. 

MR. BAYLY: Yes, there are 
a lot of museums other than the one that's being built 

a 


across the road here, or/possible museum in Aklavik 


that received these artifacts that do come from the 
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north, and have you made any suggestions to your 


applicant as to what should happen to artifacts that 


come from the north when they're discovered as a result | 


of their project? 
A Nothing formally, but 
they would be deposited in northern museums. 


Q Ail’ right,’ and” what’ Go 
you mean by "northern museums"? 


A Museum here, museum at 


Q You would envisage them 


| 
Bouckhout, Drew, Claridge 





| 
| 
| 
Aklavik, | 


then staying in the north? 

A Yes, most definitely. 

Q Now, the other statement 
that you made that I think deserves some clarification | 
is that you've determined that some sites are Se: 
and other sites are not important, partly on the basis : 


of what you're able to find at a site and I think 


found in an area may not be of significance. Now I 


your example was a single example of a paleolithic tool | 
| 


take it that that comment just isn't complete because 


very Soften tasinglé *paleclfth¥#e “tool “is the Key to 


either a mystery that hasn't been solved archaeologicalliy, 


OF REne Key-“to Wthe Location of “amPrmportant “Siter” In 
dher words, it deserves more work if you find one. 

A athe "orig le tool *f rarer "bo 
is the site, that is ate td Cau tatrtrscrated “find , 
it was something that was left broken, say a broken 
Spear point, broken during hunting and discarded by 


the hunter. TiatL1e whet’ =. “mean ‘wher ‘L wetter ‘to a 


{ 
| 
! 
| 
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i Site of no further value. | 
; Q All right, well how do | 
3 you determine that, that it wasn't say a campsite eae 
$ a man broke his tool when he was fixing it? | 
5 A Oh, well if there was a 
e campsite there would be more evidence. | 
7 Q All right; how dé you | 
8 determine that evidence being perhaps not a very great | 
7 distance ahead of the wheel ditcher or the blaster? | 
rp A By excavation. | 
Q Now what sort of excava- 
:Z | tion are you referring to? 
i A There are a variety of 
14 archaeological techniques that can be used. 
15 Q We're talking about 
16 | winter construction. 
a A In the construction phase? 
Q 265i, 
18 aN Mainly ao tront Gf the 
iy ditcher‘ | 
20 Most sites, as I said | 
in my evidence, will be found in advance of the | 
3 construction process either during -- before and during 
zy the clearing of line. That is most sites of value. 
SEY Those which will be found perhaps immediately in 
25 advance, while the pad is being prepared, or even 
26 | later, will be either particularly old or localized | 
ey occurrences. When I refer to a localized occurrence, 
re | I am referring to something which may be the single 
9] stone tool or some other thing perhaps of a very local 
30 ji 





nature. What will be done in terms of something of 
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outstanding value is found, I presume this would be 
-- would have to be worked out between the government 
agencies responsible for monitoring the archaeological 
program and other interest groups, and the contractor, 
and the pipeline company. 

Q Now, let me understand 
then what you mean by "prior to construction". First 
of all there will be clearing of the right-of-way and 
during clearing somebody may find something on the 
surface. That's one way of locating a possible site, 


is that correct? 


A That is correct. 


Q Perhaps at a river gravel 


bar,or something like that? 


A ATL the particularly 


sensitive areas will be investigated before the line 


is finalized, for example the east arm of the Mackenzie 


at Swimming Point crossing, major river crossings, 
particularly sensitive areas adjacent to lakes, Chick 
Lake, for example. 

Q So you will go in with a 
program of investigating sensitive sites on -- 

A Sensitive areas. 

Q Sensitive areas. Well, 
what do you mean by an area? 

A Areas which potentially 


could contain prehistoric sites. From the information 


we have on known sites, as I said in my evidence, there 


is none known to be on the line. However, this informati 
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is not always precise. | 


Q All yight, but that's a | 
Bort Of a circular way of looking at things; isn't it, 
because one is known you've avoided it by not putting 
the line over it, but because one is not known doesn't 
mean that the line doesn't go over it without your 
knowledge. You don't think there is one, but you're 


prepared to be surprised. 
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today that would make them good, say, campsites, 


1 

2 A In certain cases. 

3 8) Yes. 

4 A But as I say, when I 

5 Say "Sensitive areas" I mean areas which are preferred | 

6 | by past peoples foruse as campsites, as hunting areas, | 

| where you will expect sites to be located of value. | 

8 For past native peoples Or anybody today to subsist. | 

9 | You. require shelter, you require wood, yau require | 
eI water, dry ground, certain size of area, there are 
oy Cértaln perimeters: that man has to live by. 
" Q All Light, but. that 
2 takes you into, archaeologically,the recent past. Lt | 
14! you consider the possibility of finding sites where | 
13] water courses used to go, or where trees used to 
16 supply sources of fuel, or where conditions were 
3 better for game than they are now. ''here may be sites | 
18 that in this particular epoch don't make any sense, | 
iE) | but perhaps when we're looking at archaeological time | 
29 frames may have madesBense and that's where you expect | 
2} mm OU don't expect the surprises, but that ™s wiere 
22 you might find surprises. | 
23 A That's quite correckh. | 
24 | Q And the method of Finding! 
+4) those surprises is quite different from your area 
26 | exploration. When you say, "I'm _ going to look at | 
27 | Chick Lake and I'm going to look at some other areas 
28 | that I think may well be good archaeological sites," | 
29 | that's on the basis of what you cam see on the ground | 
s 

| 
| 
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hunting sites, fishing sites, etc. Is that not correct? | 

A Yes. | 

Q SO the Older sites, 12 
I may call them that, will be the surprises and the | 
method of finding those may well be to clear and if 
you don't find anything on the ground you've got a 
drilling program and if something comes out of a drill 
core that looks interesting to you, then you may have 
found a site. Is that correct? 

A That may be the case. 


Q All right, that's sort 





of like little Jack Horner putting his thumb into the 
pie and pulling something out of that, is that not 
correct? You're not drilling every foot of the line, 


so you run into that possibility of missing a site. 


A Yes. 
Q All right, and the next | 
step after the drilling and say little Jack Horner, 


is not successful, and nothing comes out on his 
thumb, then in comes the equipment such as the 


wheeled ditcher, the blaster, etc., and you or some- 


| 
| 
| 
| 
body like.you will be trying. to look at.some of that | 
material to see whether the line has actually gone 
through a possible site. Is that correct? | 

A Yes. | 

Q And this kind of excava- | 
tion is the archaeologist's great dilemma. One sth | 


opens up sites on a chance basis that may be very 


valuable, but two, it stands a good chance of destroyin 
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those sites, or partially destroying them. 

A I think that needs a 
little qualification. You're correct. It opens the 


Sites up that would not be found otherwise. It may 


destroy part of the site. The amount of a site is of 


value and certainly you're quite correct in terms of 


whole sites, it will depend on the size of the site. 


Q Allo weight, So to put 





this into perspective, if the line is to be built, 
it's a very good thing to have the archaeologists 


there to have a look at what is being excavated in 


one way or another, but if you were to do a site speci 
fic excavation you'd prefer to use the kind of tools 

we see in National Geographics in the hands of the 

late Dr.Leekey rather than a wheeled ditcher. 

A Well, very few of us 
in North America use Dr.Leekey's tools. He's been 
working in solid rock. 

Q Yes, but you appreciate 
the problem, though. 

A The thing also, as. i 
pointed out in my evidence, these sites found during 
construction phases, which is impossible to do anything 
about, will be excavated after. 

Q Pa. aon. | 

JA So the program is as 
complete as we can possibly do it. | 


THE COMMISSIONER: Excuse me, 
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time the ditcher comes along, are there any plans to 


Bouckhout, Drew, Claridge 
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Cross-Exam by Bayly 
right-of-way, the whole right-of-way before any 


construction is carried out, so presumably in clearing 


the right-of-way it may be that an archaeological 





Site of importance would be unearthed or discovered. 
chat 
Now, the next thing that happens is Ahe ditcher comes 


along. Now, between the time of the clearing and the 


do any -- conduct any search for archaeological sites? 


Mr. Bayly mentioned drilling. Is that planned, or 





are we simply looking at clearing and then the ditcher? 
A Well, once the line is 
clear, that is in those areas which we can't effectively 
do anything, it will be completely reconnoitered tor | 
arcnaelogical | 
/ sites, Ne'll look at the sites, evaluate them and | 
excavate them, those of value, which can be done before 
the ditcher comes. In general, an most areas, there | 


will be sufficient time. | 


QO Now, when the ditcher | 
comes along and unearths isso phan then the construc- | 
tion will simply go Pei the ditcher has dug 

out the ditch and after the pipe has been laid, and the 
backfill has been placed in the trench, then and only | 
then I take it, can any kind of salvage operation be 
undertaken. You're not going to be standing beside 
the ditcher and when something is unearthed stop 


construction so that yoy can carry out a salvage 


operation. 
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A No. In certain areas 
which are geologically, say, suitable for very old sites 
being present. There will be an archaelogist avail- 
able to monitor these sections of the ditch and 

from 
record information/ the waFis, but by the process of 
ditching the artifacts themselves are taken out of 
context and lose their values, most of their value. 

Q So your man is -- he 
comes after the ditcher and before the pipe, takes 
inventory of what he sees on the walls of the ditch-- 

A And on the spoil pile. 

0 Right. And then he is 
out, the pipe is down and if it is worth looking at in 
a greater scope then you can come back there and dia 
away some more, provided that you don't interfere with 
the pipe? 

A That's ‘COrrect. 

MR. BAYLY: O Now, one of the problems, 
I gather, is that unless the archaelogist is almost 
in the spew of the wheel ditcher, he may miss what is 
arriving onto the spoil now and we shouldn't expect 
the average construction worker tOsay, "That tooth 


a 


is very important. That's a paleolithic animal., 

Tee particular man, even if he sees the tooth, will 
prohably think it is some doq, or fox,or wolf that 
died there. Is that not a kind of problem that you 
would expect? 


A Yes. 


0 And the other kind of 
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problem is that if you want to do any further work at 
the site and at the time, quite apart from the fact 

| 
that the construction project is costing a lot of money! 


per day per mile, you also run into the problem that 


it's verydifficult to do the fine kind of excavation 





that archaelogists like to do at 30, 40, 50 below, 


whatever the temperature may be but in hard, frozen soi 


A That's correct. Also 


| 
is that not correct? | 
working in permafrost in the summer. 


@) Yes, I realize you run 

into that same problem in the north early in the summer | 
You do have the added factor of the cold air and trying | 
to do things delicately with mits on and it is going | 
to be a job. | 

A Pe certainly will. | 

QO Really, to start with, oe 
a question of luck whether you find anything and then | 
there may be -- now, I'm not talkina about the areas | 
that you've defined as ones where you think you're a. 


to discover something, but luck is involved in findina 


those unexpected treasures that archaelogists dream 


the other thing 1s Ehat if, ts going to be luck that 


OF, “ches olde sites in areas that they don't expect and 
that can he identified. 


Now, is your archaelogist, 
for example going to walk through the ditch the entire 
1,200 miles, or whatever it is, looking at the walls to 


| 
| 
| 
see whether there really is something? I don't mean 
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: under the rivers but apart from that. 

: A Perhaps under the rivers | 
: would be a better place. No, let me explain it this | 
: way by using an example. We're dealingwith all kinds | 
"4 of terrain. Now, even very old sites, if we're Rea tg | 
: in say glacial till, which is a surface material and | 
: subsurface material. A very old site. Say perhaps : 
9 


something 10,000 years -- It's going to be right on 


little accumulation in the last 10,000 years on 

certain areas. Whereas perhaps where we're going throu 
a glacial lake basin or a series of terraces, lake 
terraces say around Chick Lake,if I may use that, where 


10 
the surface because there's been practically no very 
| we're dealing with a change in lake level through 





time in an area which is suitable for occupation and 


we know that people used fish lakes for around 10,000 | 
years in the Mackenzie basin. 


Here would be a place ia 
| 
you could have materials preserved to some depth in | 


these beaches like we do on Pregent Beach. This would| 


be an area where an archaelogist would want to monitor 





the ditch very closely. 


to ine) bh nN — lm = 
ios) to 5 oO WO [e0) ~ 
coe et ee oe ees ee ee 


if you're expecting to find a nice bleached skull or 


—— 


24 | 
| QO And you won't see -- | 
25 | 
A It is localized to some 
26 | 
extent. | 
27 : | 
O Right.” But you won't be | 
28 
| able to train your construction workers really to do | 
23 
this. This is something that takes a trained eve and 
30 | 
| 
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1 Cross-Exam by Bayly | 
< a shiny paleolithic arrowhead, you're not going to | 
; find it in that condition. It's going to be a dirty | 
4 old piece of bone or stone that only an archaeloqist | 
> could love, at that stage. It's not going to be 

6 


something that is easily identifiable as such by the 


A That's correct. I should 





‘| untrained eye. | 
have added a little more. The statigraphy that is, 


the deposits that are exposed, the cultural bearina, 
| 





11 the potential culture bearing deposits, the geological 
ey deposits which are exposed in the ditch are equally, if 
al not more, important than what comes up in the spoil | 
14 pile because if it is a site, there will be evidence 

+ of it in the ditch if it's not a very localized pees t 
16 rence. In the case of bones, the chance of mice skulls), 
yy dirty or otherwise, being preserved in many locals | 





is practically nil. | 

‘@) Yes. Now, one of the | 

where | 

other areas, I understand/ archaelogists could be 

| 

very helpful is in the area of thinas like burial | 

| 

ground that don't have any markers that may be known | 

or even forgotten by the native peoples but which the | 
applicant could unwittingly gO across and find that 


they had destroyed something which might not be of 


archaelogical value but might be -of a great deal of 





value to the people and I think in the book, "Arctic 


5 i Imperatives", Mr. Ookpik who is here today mentioned 
_ what are called secret burial grounds of the ancestors 
30 


of some of the people in the Delta area that they hold 


— 
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Cross-Exam by Bayly 


to be very important and I don't expect the applicant 


would want to go through those if they could possibly 


be avoided. 


A Certainly not. 


Q And have you done or will 


you be doing investigations to find out where these 


either are or likely to be so that they can he avoided. 


on the line. 


A Yes, we will. 

Q Has that work begun? 

A No. 

@) When will it begin? 

A Once there is more desicn 


@) Now — 


THE COMMISSIONER: 


Tell me, 


is 


that something that would not be done until Foothills 


got the go ahead from the government to build this 


pipeline? 
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l Cross-Exam by Bayly | 
2 | 
| 
3 WITNESS BOUCKHOUT: That I | 
4 don't think, Mr. Commissioner, is necessarily correct. | 
5 One of the aspects we have to consider when we are | 
6 | talking about the archaeological program is what really 
4 can a progam do until we have got a line open. | 
8 | Now, certainly as Dr. Reeves | 
5 has mentioned, we can go in and reconnoiter some of the | 
5 areas which Dr. Reeves considered as sensitive areas. 
i The areas where we are likely to find things. But 
4 until, as I understand it, until we actually have a 
£3 clearing or an opening, say for instance, in a work | 
7 site or a stockpile site location, a compressor ghee son 
| location, the mainline, access roads and so on, You | 
16 | are really wandering around fairly blindly in a mass of | 
17 | trees and you need something to have a look at the 
18 ground.” oO, feally there ate several stages berare we | 
= clear any lines. Dr. Reeves can go in, given our 
20 route locations, our facilities locations and reconnoiter 
ai those areas he feels are sensitive and there is good | 
22 potential to find something. | 
a Beyond that, we would go in, | 
24 | once we have done that clearing,we have the next summer 
25 | therefore he could go in with that cleared line and 
. certainly he doesn't have to do the entire 820 mile 
27 mainline in one summer since you know the construction 
28 ar obbeakve vee two years, so he does have two summers . 
29 that area to reconnoiter the line. 
20 Beyond that there is a = 
| 
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1 Cross-Exam by Bayly 
2 
| * ° 
3 that if in this reconnoitering Dr. Reeves found a very 
4 major find which could contribute significantly to the 
5 archaeology of the north, we certainly have the option 
| 
6 | then to bend the pipe around that particular location. 
| 
| 


| 

{ 

| 

particular location, if it is justified on the basis 
| 

| 








7 In other words, we could cut a new line in that 

?) 

9 | of a very, very Significant find which could not be 

° excavated in a given time prior to ditching. 
mal Q Mr. Bouckhout, what is 

12| a very, very Significant find and who makes that 
13| decision? : 
ti A Our archaeologist would 

ie have to make that decision. You perhaps could direct 
16 | that question to Dr. Reeves. | 
17 | Q Dr. Reeves, could you tell : 
18 us how you would define that? | 
19 WITNESS REEVES: In consultati¢n 
20 with the government agencies and other special interest | 
2a groups. Certainly, to get “backStoyyour*question cGn= | 
ee cerning the graves. As I say, to do it we need a littl 
23 more information. The archaeologists who discuss this | 
24 with interested groups on locations of potential borrow 
23 sources on the line itself, what stage it has to 

mi | be done, It certainly has to be done in the case of | 
om | sacred places besides burials . © mean we can look | 
28 at the two kinds in areas of concern. It certainly has | 
29 to be done before the line is final. 


30 Q Now one of the other areas 
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Cross-Exam by Bayly 


should be addressed to, are what are called point bars 


in rivers and you are acquainted with that term, I take 


ON UW Bm Ww Yo Ye 
SSS 0.00——OOOOleeee—E—SS 


| 
of concern, that you may be the person that the a 

| 

{ 

| 











Ly? 
7 A Yes. 
8 | Q And point bars are areas | 
al which have been and in some cases still are very 
10 important for campsites. They are dry, they usually 
Vi have widely spaced trees, often poplar or er ee 
12 on what part of the system your in and may have been 
13 | used off and on for a long period of time for this 
| 
14| purpose. | 
a The other thing they make is | 
“i very good stockpile sites and there is and has been | 
17 | expressed a concern by the native people that those | 
“| areas that they choose as campsites, you might well rae 
19 your applicant choosing for stockpile sites and this is 
20 a terrain consideration. | 
Dh Now, do you propose to identity 
22 these with the communities so that as much as possible 
nn the conflicts that arise with this, these competing 
24 uses of land, can be avoided? 
a A That, to avoid the question, 
26 is a social-economic question. | 
a © Well, it 1s a social- | 
28 economic question in some ways,Dr. Reeves,but it is | 
29 | something that Mr. Bouckhout with all his wisdom may | 
30 | not be able to recognize. For example, you may agree 
| | 
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l Cross-Exam by Bayly | 
2 | 
3 with me that you can recognize some of these things 
4 from the air by the type of vegetation. You may be | 
5 able to recognize them by the type of vegetation that | 
6 | would suggest that there had been dogs tied there over 
al a season because there would be a change in the soil | 
g content because of the dog droppings. | 
9 And these are things that you | 
10 might be able to help Mr. Bouckhout with in his socio- 
ial economic consideration. Is that not correct? Would 
9 you agree with me there sir? 
$3.) A Yes. | 
4 ® Yess | 
| 
15 | A Oh, yes in terms of 
16 identification and recognition of such things. 
17 Q And I take it then in your | 
18 informal meetings,Mr. Bouckhout, when your looking for | 
19 this kind of possible terrain use conflict that you | 
20 will have to use Dr. Reeves knowledge of this kind of | 
a7 occupancy location. | 
a9 WITNESS BOUCKHOUT: Part of 
43 thei process of) finalizing all ,facilities..locations and 
24 so.on -is to bring in the various disciplines to access 
mee the locations. Therefore, Dr. Reeves would obviously 
26. be brought in to access the various stockpile locations 
27 as so on. | 
28 MR. e BAN ILVe ahilsdyzidght., Now, | 
29 inom: sense: Drie Reeves: is. right «9 It. tsn!'t.strictly an 
30 | archaeological site, but it may be one that can be | 
| 
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Cross-Exam by Bayly 


| 
el, | 
identified by the methods he uses to identify likely 
sites that he would even like to dig in to find out 
whether they are good archaeological sites. So, it 
may be kind of a circular problem again. 

THE COMMISSIONER: Dr. Reeves, 


PrewMorlan csaid! inhi ssevidence.— Richards 


| 
| 
| 
Morlan , he is with the National museum. I would a | 
you know him? 

WITNESS REEVES:- Yes, sir. 


THE’ COMMISSIONBR®© H@ Saad 
that,he was talking about the northern Yukon, he said | 
"In unglaciated areas which comprise nearly two-thirds | 
of interior Yukon", now this was in connection with 
Arctic Gas' proposal to build a line across the Yukon 
to Mackenzie Delta, "In unglaciated areas, which comprise 
nearly two-thirds of the interior Yukon, there exists 

| 
the possibility of discovering deeply buried sites of | 
great antiquity which could rank among the most etoile 
finds in new world archaeology". And they had recently, 
aCUTR1LOKUt ; Not Lareirom.-Olditrew discoverea a | 


fleshing tool that they found was something like 
} 


30,000 years old. 

Now, in the Mackenzie Valley, 
do you rank the Mackenzie Valley as on the same scale | 
of importance as the unglaciated portions of the Yukon? | 
In other words, are we talking about an area as 
important archaeologically, when we talk about the 


Mackenzie Valley, as we are talking about when we are 
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| 
talking about the Yukon because there you have an | 
| 
| 


area that was never glaciated and it is also apparently 


the point of entry for man into the hemisphere. Is 











iSsr Are the two areas comparable? | 
A.e li terms, of resent 
Basin 

8 knowledge, certainly the Old Crow/is very, potentially 
9 very important for finding remains of early man, because| 
10 it is unglaciated. However, this potential does exist| 

1 in certain sections of the Mackenzie where we may find 
iy such remains below the material left behind in the last 
ia | glaciation or in areas Pe ee outside the limits 
14 of the last glaciation. | | 
ANS) The exact position, the exact | 
16) extent of the last ice to come from the shield is not | 
1 a matter of complete agreement among geologists. The | 
18 potential is lower because of the fact that central | 
19 Yukon is unglaciated but this potential does exist here 
20 And also the Mackenzie Valley has been said by some | 
21 archaeologists, well many, as another potential migration 
22 route for man into the interior. Either one, after the | 
23 last ice age has receded,or two, before the last ice | 
24 | age advanced. It is a natural route. | 
25 | Q Yes. By the way Dr. Morlan 

26 | in his evidence told us about a bulldozer that was paildilns 

oy an access road near Klokut and he said the | 
23 | Klokut Site was disturbed quite badly by the | 
| 
29 construction of a winter road to Old Crow in j9¢9- | 
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30 | and then taking them aside and dissecting them, if you 


1 Cross-Exam by Bayly 
: 
3 along the site parallel to the Porcupine River for a | 
4 distance of nearly 1000 feet. Over this entire dis- | 
5 tance, that is a distance of 1000 feet and across a | 
6 width of some 30 feet, approximately 400 years of the | 
7| pre-historic and early historic record was removed by 
8 a Single pass of Sheree It is interesting. It | 
9 shows the damage that can be done and another interesting 
10 thing is that I don’t think he said it in his sOtaawcen 
12 I was just staying at the teachers house With: Dr. 
; Morlan and he may have told me this privately over a 
is cup of coffee, but there was an assumption that the | 
14 construction crews are not concerned about anything 
15 except building the project. 
16! But, Dr. Moxlan told me that | 
17 he met that bulldozer operater by accident and it 
18 turned out the operator was an amateur archaeologist | 
19 who was quite upset to discover that he had been 
20 responsible for this damage. At any rate -- Well | 
Oo. Carry on, Mr... Bay ly. 
22 MR. BAYLY: Yes, sir. Perhaps 
es Foothills would like to get the name of that bulldozer 
24 | operator from Dr. Morlan | 
25 | Two more questions for you, 
> | Dr. Reeves. One is there has been some mention of the | 
27 possibility of removing: potential archaeological material, 
28 or material containing archaeological finds, if they 
29 are suspected, as consolidated blocks from the trench | 
| 
| 
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3 will. Is that something that you have discussed with 


4 the engineers as a possibility especially if you find 





5 that the line goes through or near an area that you 


6 | suspect may well be an important site? 


A No. 


a) 
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1 | 
2 I myself as an archaeolo- 
7 gist don't think it's very feasible, particularly, 
4 icon ts | 
5 Q So you wouldn't anticipatt 
6 | that special consideration being given to a site. 
7 You'd say that Mr. Bouckhout's solution made more 
8 sense, and that is to build the pipe to go around. | 
2) A We're talking about the | 
10 aitch? | 
11 Q Yes. 
12 | A ‘he ditchis already there, 
13 | they've already done their damage, immediate physical 
a damage. 
15 | Q AL SeLane . 
16 | A L thank L* TL have to 
L7 use an example, say -- 
18 Q Let's take this example, | 
1S | You Start doing your ditch,because you're going to 
20 do a river crossing, and river banks’ are often 
a1 places where people would camp because they had water, | 
a2 and often fuel and fish, and you get started into 
23 this and you say, "My goodness, we're in a site, but 
4 we're also in the best river crossing area and we've | 
25 | got the fish to think about and we've got the ntegrity | 
26| of the pipe and we've got the cost and now along comes | 
| Dr. Reeves and tells us’ he wants some bones out of 
2a that material," and what I want to know is whether 
29 you've considered ways of removing this material so 
30 that the construction could go on but so that you 
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Cross-Exam by Bayly 

could have your opportunity to investigate this site 
as well. 

A Hopefully such conflict 
Will be avoided. 

Q But those are particular 
areas of conflict, that kind of example I gave is one, 
io, that. nok correct: 

A Potentially, yes. 

Q So you -- will you be 
thinking about methods of getting around that kind of 
situation should they arise, because I suggest to you 
if you wait till the ee a eee starts, you 
may find it more difficult to start suggesting ways 
to. get that out of there so that you can look at it. 

A Oh yes. 

Q And Mr. Bouckhout will 
help you, no doubt. 

A No doubt, yes. 


Q The other question I 


have is with regard to significance, and we've been 


told by Mr. Bouckhout that the question of significance 


will be determined by the archaeologist and you may 
immediately say this is a socio-economic problem, but 


there may be some things that the native peoples along 


the line consider are of significance, that archaeologi- 


not 
cally you may / considered to be significant and will 


you be figuring out your priorities for significance 
in consultation with the native peoples or their 
representatives? 


A Yes. 
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PAY 2, NC. 


Q And that will be one of 
the ways of determining what is Significant. 
A For those remains that 


are of concern. 


Q Yes, and when we were 


referring before to that site at Fort Good Hope, and 
I personally don't know whether that hill that's known 
as Old Baldy has any say religious significance, but 
that's something that a person like you would be in a 
position to help find out before any determination was 
made as to whether it should be left alone or not. 

A That's. comnrect. 

Q For example, its 


religious significance might be tied to the fact that 








it had been used over a long period of time for various 


human occupation purposes. Are you with me there? 

A Yes. Well, there is 
evidence of that. 

Q Tt Just has. to go.on,the 
record, and I see the nod, but it can't go on, that 
is onto the transcript. 

A SOXTY « 

Q Li Ll could, ask.a couple 
of questions about this question of aesthetics, Mr. 
Taylor, your task, I take it, is to either try and make 
sure that the pipeline route avoids areas of particular 
scenic beauty or grandeur, or that if the pipeline must 
go through these areas that it does so with the least 


damage to these areas from a physical point of view, or 
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if it does a lot of damage you have to be the person 
who is consulted as to how to clean it up. Is that a 
fair appraisal of what you have to do? 

WITNESS TAYLOR: Yes sir. 

Q All right now, what 
concerns me about your role is that there are some 
things that we've heard about aesthetics from Arctic 
Gas that make me feel that your role might be well 
nigh impossible in some ways. For example, we have 
hears from Arctic Gas through Mr. Hemstock, the head 
of their environmental group, that there are two ways 


of looking at northern landscapes, and he says to some 


| 


| 
| 








} 
| 
' 


the untouched and pristine wilderness may be the thing 


of ultimate beauty, while to others a pipeline right-of- 


way breaking the otherwise unbroken forest canopy may 
alleviate the boredom. I don't think boredom is the 
word he uses, but that's the basic idea. I gather 

you face these same kind of conflicts in your study of 
the area, or perhaps you take a different viewpoint 
from that expressed by Arctic Gas. 

A Yes sir, you have to 
identify what group, let's say you're most concerned 
with or are concerned with, the people in the area, 
living in the area of course are most concerned with 
are used to the wilderness quality of the environment. 
People from the south of a more transient nature 
roadways, facilities and so forth are comforting to 
some degree to see that man has had some influence on 


the environment and that man is there. So personally 
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LL Lty tO Look at 2c from both points of vrew but I 
think the wilderness quality is probably the most 
Significant consideration, and the attempt to minimize | 
the impact on that quality is the way I design my 
approach, rather than highlighting the impact or | 
making the features of the project available, most | 
@ailable to potential viewers. | 

Q Now, when we talk about 
potential viewers, we have two kinds that I can think 
of readily, and they are what Mr. Scott has described | 
as the people who fly over it many thousands of feet 
in an aircraft, and the people on the ground,and what | 
May appear to be a scar or visual relief to one may 
not affect the other. Is that not correct? 


A That "s erue'. 





Q And so that you have to 
decide who you're going to plan for, and maybe you | 
can tell me,axe you going to plan for the visual effects 
of the person coming into the north by air, or are you 


going to plan your aesthetics for the people who will 





be here long after you're gone? 

A Well, there's very 
little that can be done from the air because of the 
absolute visual accessibility that you have. On the 
other hand, in terms of gaining visual accessibility 
to features of the development from ground level, there! 
are quite a number of techniques you can use, so that's 


I think where we put our emphasis, looking at locations 





that would not be’'as visible from ground level. 
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Q So in other words you 
could leave a screen of trees around the gravel pit 


so that you couldn't see it without going right up 


tOvOTr into it, but. you could Shailds saa. it. from the aix, 


A That. Syucorrect.. phat meets 
be a that | 
/ technique /could be used. | 
| 
Q All right, now one of the | 
says 


things that Arctic Gas/ at Volume 14-DM, tab 2, page 


3,, item. 2.1.5, under “Conclusions"),.on the question. of 





aesthetics, and I just invite yoyto comment on, or -agree | 


or disagree with this statement, is, 
"The degree of direct visual impact depends on 
the extent of public exposure.In the remote and 
largely undeveloped territories through which it 
passes the pipeline development will be seen by 
few people and the impact on the viewing public 
will be of minor proportions." 

Is that a philosophy you take with you when you are 


discussing the aesthetics for Foothills? 
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a Cross-Exam by Rayly | 
| A That's an element of my | 
3 philosophy. It certainly isn't the most major con- | 
4 sideration. | 
5 O Isn*t one -- 

4 A We've been concerned that 
"| as to potential land uses as well such as proposed or | 
Fil envisioned provincial parks,or territorial parks I | 
‘| should say, so we're trying to take into account what 
10 


areas may be sensitive to populations in the future 


11 as well as in the present,so because an area is basical 


12 ly undeveloped or inaccessible today, we were trying 

13 to utilize what available planning information there : 
14 | is to predict how successful that might be in the | 
15 | 


| future,so an area that is undeveloped today might be 








16 | in some cases as sensitive,or as important in our ! 
#7 | considerations as the existing developed zones in the | 
18 valley. | 
19 | QO Well, one of the things | 
29 this suggests to me is in my interpretation of it is | 
21 that wilderness value increases with public exposure. 
22 And I suggest to you that that's one of the paradoxes | 
23 of wilderness that the more public exposure it caets, thd 
ial less wilderness it is. | 
25 | A Tt tstaiparadoxmuoft | 
26 | aesthetics as well because again aesthetics is a functign 
J of human perception. If you have a zone where it is 

28 virtually inaccessible or not used, aesthetics from 

29 | a human point of view would not enter in. 

20 | 
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=| take this at this statement in the most cynical way | 
3 
| and I don't mean to suggest to Mr. Marshall that that's'| 
4 the way in which it was meant. It could be taken | 
3 as far as to say because not very many people go there | 
6 | . | 
| it doesn't matter very much. And is that a philosophy | 
7 with which you would subscribe? | 
=| A No. | 
9 | | 
| Q So you feel that the 
+ wilderness areas may be important,even though no man 
| May see them. from one year to theynext. 
12} A Tpat os night. There ane: 
‘ad a number of paradoxes here obviously. If you take, as | 
a I said earlier, aesthetics in its purest definition, it| 
of has to rely on humans perceiving some element of the 
| landscape. 
17 | : 

Theretore, wayese that arer4 
ie let's say, one person or no people have access to | 
i? in over a period of the year, as far as interaction 
a with humans go, this area is less important than let's | 
ef say, an area two miles from Yellowknife where two or 
te three thousand people see this same, or another feature 
23 

every year. | 

24 

0 Well, part of seeing | 

o> | doesn't involve going there, I put it to you,that | 

. { 

=| because we now are able to take into people's evingrcert 

| 

"| or movie theatres views of wilderness which does exist | 

| 

| without- having to go there, but wilderness may have a | 

29 | value to people even though they neither go there nor 


30 ‘ : ; 
ever intend to go there? So that the visual impact 
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2] of it can be transported to them rather than having 

; to transport them to it and that may give it a value 

: despite the fact that very few people ever go there. 

. Is that not fair to say? 

t] A I would agree. 

" THE COMMISSIONER: Let me 

" take that one step further. You can tell me whether 

; this something that comes within the aesthetics. I 
ae was going to say within the science of aesthetics and 
se then I was going to say the art of aesthetics but 
Aa I decided I had better just say aesthetics. 
- MR. BAYLY: Perhaps the 
ay business, Mr. Commissioner. 
aa THF COMMISSIONFR: There are 
“) some people who have written about Canada, Canadians 
7 who have written about Canada who say that Canadians 
3 think of themselves as a northern people even thouch 
19 only a very limited number of them live in the Arctic, 
20 in the sub-Arctic but that their own notion of their 
de identity as Canadians, their own sense of the complete- 
nd ness of Canada is based on the assumption and upon 
oa the knowledge that there is a great untouched northern 
“ wilderness, that it is in a sense a part of their own 
7] notion of Canadian identity. I'm not doing > justice to 
” the people who have expounded on this concept, but is 
“ that something that in aesthetics that comes within 
28 | aesthetics and if it does come within aesthetics, does 
“ it have any validity, or do you wish to comment on 


= ala eaemaaemae | that? 
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A I think perhaps from 
a philosophical point of view, it has some validity. ay 
think it has to be contrasted though with an attitude 
of many southern peoples that the north is there to 


| 


be developed and exploited and I think probably a greater 





percentage of people in the south would aet perhaps 
satisfaction from that point of view. | 
0 Well, would the latter --? 
A It is a very complicated T 
O Would the latter fall 
within aesthetics as well? 


A No. FE wouldn't think 





so. It's more of a national attitude and I think | 
perhaps what you indicated earlier falls more in 
line of attitudeS social attitudes. 

Aesthetics vary consider- |! 
ably, related on the background of the people that 
percieved a given element that we're sav concerned 


with and very little work has been done related to 





let's say northern populations or native populations 
as to what their aesthetic values miaht be. There 
have been some assumptions. 

There has been very PEED | 
work done though by social psychologists and environ- 
mental psychologists in qualifying what native 


attitudes are towards aesthetics and change. 





There has been a little 
bit of work done in Alaska but nothing conclusive 


| 
| 
as to how the various people relate to yd geree. 
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Cross-Exam by Bayly 


or to wilderness areas. 

0 Would you not agree with 
me, Sir, that in some cases then and dealina with the 
matter of attitude that wilderness becomes, as an 
aesthetic value more valuable to people when they 
realize that they either have lost it or are losing 
it. People flock to wilderness from areas where 
there isn't any. 

A That's true. It's a 


matter of scale. For instance, an area of wilderness 


is much more important or significant in United States 


than, say a given area in Canada hecause of 


quantities available. 


O Well, you as a person 


involved in this study of whatever we may call it must 


Cake that into account, 1 submit to you that you 
must plan for the potential loss of this in decidina 
what value it has and it's something that once vou 
have lost, it's very difficult.to qet it back. 

A Thiet iS comrect . Jk Woman 
add though that if you're looking at the Mackenzie 
Valley in the degree of development and exploration 
that has already been done, when you consider seismic 
lines, CNT lines, highways, and other development, 
you can't, at least from the air, call this corridor 
pristine . In fact,in flying it myself, there are 
very few times that you don't — ee some of 


man's influence. 


O Certainly, I would aqree 
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| 

with you there but I'm suaqqestinag to you that that does| 
| 


! 
} 


not mean that you can extend that argument to sayina 
that because say an Eskimo leaves a aqas barrel on a 


beach that therefore what he really deserves is an 


OL refinery. 
You see the absurd 

extension of that argument that man is a person, or 
is a creature that puts his mark on the landscape 
whatever he does. That does not mean that there is 
not some value that you,I assume, are taking into accoun 
of trying to minimize the visual impacts anyway of 
that, going hand in hand with development, because after | 
all you are not only a person tryina to protect the | 
aesthetic values that remain in the Mackenzie Valley 
but you are also hired by an applicant who wants to 
but a Major transportation facliity in it, so you have | 
to try and balance those off. Is that not correct? 

A Thaw’ s ‘true. What D was | 

getting at earlier is that in balancing this wilderness 
in quotation marks with say other wildernesses in the 


north, this is a fairly. There has been a lot of | 





activity in this corridor that is expressed in a visual 
way and when you superimpose this development, it seems 


to me fairly minor as compared to other developments 
such as highways and -- 


6 Yes, but that is no excuse | 
for not doing good aesthetic planning of developments 


that will come after even if the ones before have not 





been as good as you would have liked. Is that not 
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fair to say? 
A Iythink that Geo fair. | 
@) Now, one of the things 
that interest me and people especially in the delta 
is seismic lines and an interesting example of this 
was brought up by some of the Inuvik people of the delta 
and that is that there were proposals for seismic lines | 
to run triple seismic lines in certain areas. | 
Now, that proposal that 
is one line, or three lines parallel to each other. 
Now, that proposal was turned down on aesthetic crounds 
in favour of a herring bone pattern of seismic lines. 
That is, a single line with lines like tracks of | 
ptarmidan if you like going off geo ceither side of this. 
Now, what are the aesthetic considerations that go into | 
that kind of a judgment, because I assume those are | 
the sorts of things that you will have to deal with on 


a day-to-day basis in this project. | 
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A I think it probably re- 
jates to the linear aspect of these cuts. First the 
herring-bone sort of pattern to me implies that you're 
going at right angles eventually, and any view you 
have down this corridor isn't an endlesssort of thang. 
If you have a triple line, you might, as you transect 
the seismic line, you would be able to see down to 
infinity, let's say, and then you walk over it further 


and you see down to infinity again and again. S@ that 


| 
| 
' 
| 


| 
| 
| 


the impact is probably -- the judgment there is probably 


good because it would reduce the impact. 


Q Too much infinity would 
bea bad “thing: 

A (think "so; ‘in’ a heavily 
forested situation. There are other people from other, 


you know, that might relate to that in a very positive 
way. It's been said that people from the prairie areas 
of Saskatchewan, for example, when they get into Shield 
areas or very heavily forested areas they are quite 
uncomfortable, and these seismic lines could be a 


relief. 


Q Well, does that mean then 


that if Foothills has hired a man who is an expert in 


aesthetics like you, who is from Alberta and perhaps the| 


prairie regions, that your aesthetic judgment would 
be for lots of infinity whereas if they hired one from 
the maintainous areas of B.C. we might get quite a 


different pattern? What I'm suggesting to you by 


examples that may sound absurd is that the aesthetic expert 


| 
| 
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‘ 


| 
| 
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| 
| 
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imposes his own personal bias on how things should be 


done, based on his background as well as his education. 


A Well, hopefully.in this 
case it's more an elemmjmt of education rather than 
personal preferences or personal exposure. 


Q All right. 


A So I think in my approach 


I attempt to review the state of the art and then 


apply techniques that seem to be generally accepted fro 


our professional point of view. 
Q Wetl, Mae “Taylor, here's 
my problem, and it's that you're a man with training 


in this discipline, but you come to it with southern 
you' 11 


perspectives*°*and!) / leave after it's all over, having| 


imposed what you.in your best judgment, think are the 
best aesthetic principles. Now what I'm concerned with 
is how much input you are going to try to get from the 
people who will remain after you have gone, because 
they are the ones that will live with your aesthetic 
judgments; is that not correct? 

A Yes. 

Q And what plans do you 


have to ask the Indians, the Eskimos and the white 


13114) 








| 











people living in the north what they think aesthetically 


would be the best way to do some of the things that 
you will want to carry out to minimize the visual 


impacts of the project and its related facilities? 


THE COMMISSIONER: For instance 


the restoration of gravel pits and gravel mining 


| 


| 
| 
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operations which many of them would be fairly close 
to communities where native people live. This is a 
good point, I think, because the question arises whose 
notions of what that gravel pit ought to look like 
what its function ought to be after it has been re- 
stored will prevail, yours or the people who have to 
live with the gravel pit? In Southern Canada, except 
in rare cases, they don't ask local people what this 
gravel pit ought to bok like after the gravel has been 
removed. I know they don't do that, but the people who 
are designing the restoration are probably more likely 
to think in the same way and to have the same notions 
of what it ought to look like as the people who live 
there, and that isn't so here where southerners have 
as you just conceded, really never considered what the 
aesthetic notions of northern peoples are. 

Well, we're putting you on the 
spot here but -- 

A Well, just oo carry your 
point a bit further, we in fact are in the south, on 
projects such as highways,in urban areas or in rural 
areas trying to -- are meeting with the communities 
affected or the public affected, to try to create 
exhibits in terms of what this facility might look like 
and what the alternatives are. This is in the case of 
two freeway projects we're working on in Calgary now, 


and these options are presented to the BURL eo 


affected community people and feedback is obtained. 


We have no process, or I haven't 


| 
| 
| 
| 
| 
| 
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personally any process like this for this project, 
although there seem to be a number of issues such as | 
the priority for borrow pit sites and other related 
land use issues that I could visualize being taken on 
a site specific way to interested community groups. 
Butalpean!t sdetailLnanyeprogramse Ptihasyvalidity: | 


THE COMMISSIONER: This is not 





quite the same subject, but you contrasted neatly 
earlier this morning attitudes of Southern Canadians 
toward the north. Some might think of it as a region 
that could only fulfill its destiny, so to speak, if 
it were exploited and developed, if oil and gas, 
Minerals, timber, all that it could provide were to 
be removed; while others would require some kind of 
emotional satisfaction from knowing that it remained 
there where it still does, pristine and untouched. 


If you look at the evidence given at the community 





hearings the Inquiry has held in something like 20 


native communities so far, Indian, Metis and Inuit, 


speak of the bush, which -- as something from which 
their whole notion of themselves is derived in a 
large measure that is really difficult for us to 
appreciate. The destruction of the bush, certainly 
it has occurred already in many instances owing to 
seismic cuts, but no one has ever said, "Well, what 
do/you think of this?" 

And having been aked, the 


you will see that many people in those communities 
answers are very revealing and many people in these 
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1 
2 communities use the analogy of the loss of a limb, 
3 cutting of -- they felt that destruction of the bush 
4 was something like the cutting of their own flesh. 
5 I only mention that because you might, if you haven't 
6 | already iooked at some of those transcripts you might, 
7| because it gives an insight into the way that northern 
8 peoples, native peoples certainly, think. Not all of 
9 them, I don't suppose, but coneetniy that's the pre- 
10 dominant theme made explicit by people asked to say, 
dal "what do you think of this?” It's worth reading. 
12 | Well, I think -- 
se | MR. BAYLY: Those are all the 
14 | questions I have, sir,if you are looking for a time 
ss | to have coffee. 
16 | THE COMMISSIONER: I was 
ls? thinking I should stop talking. 
18 MR. BAYLY: I felt the same 
Ls9 Way) sir. 
20 (LAUGHTER) 
ent I was thinking about myself. 
ee MR. MARSHALL: I was just 
23 wondering, sir, what the plans are for this afternoon, 
24 | whether it's intended that we sit? I gather Mr. Scott 
25 | may be leaving us this afternoon. Are we to adjourn 
26 | at one? 
27 ‘ THE COMMISSIONER: Well, what 
28 | dqoyou say? 
29 | MR. SCOTT: Mr. Commissioner, 
| 


the arrangements were made earlier in the week to stop 
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at one on the assumption that Mr. Marshall and Mr. 
Gibbs, and. Mr. Gibbs especially, could not be here 


this afternoon. Arrangements have been made so that | 


Foothills is fully represented. 


MR. LUTES: Our preference is 


that if there's any possibility to finish this Panel 2 | 





to stay this afternoon and finish. 


MR.MARSHALL: P.W.A. has 


arranged that I will be here until this evening. 


MR. SCOTT: I don't think there''s 


} 
any real possibility the panel can be finished today im 
| 


view of what my friends have said, but I'm quite willing 





LoveEry. | 
THE COMMISSIONER: All right. 

Well fet"s just carry on ti11 12:30 in the usual way anal 

come back at 2 and see how far we get. Is that -- hc 

do that, but you gentlemen discuss it at coffee with 

the panel and if you want to work out something else, 

that “s fall right, we'll do that. we wild adjourn for 


coffee. 


(PROCEEDINGS ADJOURNED FOR A FEW MINUTES) 
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(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) | 
MR. BAYLY s.Q),/T sthoughtal had. finished, | 
but Mr. Marshall reminded me that I had asked Mr. | 
Lawrence some questions that he has apparently been 


working long into the night on and it would be 


unfortunateif he didn't tell us what the answers were. 





Mr. Lawrence,they are on the site of the Komakuk Beach 
planned 


Camp facility / by Arctic Gas. Can you tell me 


what sorts of sewage treatment possibilities you 





had envisaged for a site Of£«that,nature;sor fornthat 


| 
| 
| 


| 


particular site given the observations I made yesterday 
about it as being on a beach, close to a single lake, 
and a single river and also close to the Beaufort Sea? 
WITNESS LAWRENCE: Well sir, 
i am glad you said possibilities because this points out | 
the,fact, that <1n onder stoydoua proper p,ac bso snthis, 2b | 
would.be rnequired,to make a :site,visit forvone thing, 
possibly more, It depends on the season of the year. 
You need far more information than I have here. 


However, the general quide 


that we set out seem to apply very, very well. First 


This would be biological or physical chemical. The 
disposal of .the water after, 1 think is aahing which 


I would not try to make up my mind based on the information 
I have. 
There are two possibilities 


of all, we would go into a mechanical treatment plant. 
| 
on land. In fact, there are three possibilities, on | 


8 
7 
7 


ylyed ¥d meek eaees ant) 





Sfp 





. (UMSMETUOTOA OF THAUBARIG CaMveMT. souTe 










a SGavietnt? ben Tt rh I @ s¥JVYAS.HM 
Te 


aM Bbedes fed t $809 en bebnimea Iisdexeu aM, 
“ 
ased yisnsurs9qs 26d of tslt anetzeeup emiog sOneixwél 









ad bivow ?i bas no Siripin eg osci parol paLAtow 





S'abib oad 2iessauvz rota 



























dose" dudtsnoA sat 10 stte eis «0 ats yon? ,eonezwed .2M 
bennsla 
em [let omy ) ,#80 SLIoLA va \ walileosy anisd 


: vov eelLsilidZasoa tasmizse13 spawse 20 eaesszo0e@ séecdw 


a natch oa me thie ted Sa ake ee eat See eae ore 
jst yOt so .euusie Josrit tO exile 8. rot bepsaivas ber 
| 

: veb3eseey shem I anortevisedo sit nevip otfe welusis16q 


esi sfipnie sos oF sz 5 ,foged s go pnisd ae 32 drods 
7 - 
TAS biereis 17 } seair "oie S68 TOvViIz slorte B bos 

i] . ry nee 

4 a 
, - 
a1 2 cK; 6F wipued ez ao fneo ViBS UOY balio Cw 4 
\ 


\ ai el ¢ Jeqa ; O& ot tebzt0o at tady soa? ent 


: ,omIAa? sno >t sLaryvy ¢ ABM OF beitlupey ad Sb fwow 


| 55 if to A 2 it m0 sbnsqgsb. +1 ,etom yidiesoq 
’ ! ONL s1icm 418i Ses coy 
lszerts ni 


Seicdt c.itlew pat vay yviggs oF Messe t1uG Jee sw tent 
stneiq tnemtsex?: [asinsdiosm 6 ojat op biuew gw ,fis Xo 
aiT .ibo6imed Leyla 10 Iestpoloid sd bluow. esdT 

fag @ at taka . (3937 ‘sjsw 242 To ([secqesb 


Jetrrotte td} nc bessd baimoym gy eism Of —s Jon ~~ 


| +9v8i 4 7 





(o 
we 


»itilidiasog ows Sis sient, — 
Ps ss i Es 
ss sealgiiidtesoq paxds s18 asad ™ mt Sne: 


wil wd. ra | ae . 








bt 
QJ 














T PE 


i jer Key 7 


PORTING LTD. LSLLF 


ar 


Bouckhout, Drew, Claridge, 
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Taylor, Reeves. 

Cross-Exam by Bayly 


land, in the stream or into the sea. Based upon my | 


knowledge of this particular area, and I haven't visited 


this particular area, but I have further on up the coast, 
I would see nothing wrong with disposing of the treated) 


effluent directly into the sea. The integrity of the | 
pipeline leading out would be a thing that would Benet 
| 


me. But neither would I be concerned about disposing 


it into a muskeg areas inland. I think that is the 
answer that you were looking for. 

Q@ Yes. And I gather from tha 
that you rule out sewage lagoons, in this kind of Sica 

A I think in so far as the 
pipeline is concerned the position of the sewage lagoon | 
does not play a very prominent part. A sewage lagoon 
means that you are going to disturb an area, you are 
going to build up something which is going to be 
restored afterwards. This is the type of thing we are 
going to try to avoid in so far as possible. 


Where a lagoon or a pit or 


a holding pond can be built as part of the pad, then 
I think this is fair game, because this is something 
which will last as long as the pad is in use. But this | 


area here is a Staginy area and a camp area which does 





not form part of the permanent pipeline facilities and 
| 


I think that the mechanical plant which could be ca 
afterwards, the outfall line which could be removec | 


afterwards, with very little onshore facilities, would | 


be the thing I would favor here. 
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l Cross-Exam by Bayly 
2| 
1 Q Yes. Now, with regard to 
4 the use. of lagoons, my understanding is that lagooning 
. in Alaska on the Alyeska project just haven't worked, | 
é just haven't been a successful form, or a successful | 
7 element in the treatment form? Is, that your understanding? 
ai wy ovYes scthat i1simy understandihg. 
9 Q What went wrong. 
10 A Well most of these are 
43 mobile arrangements and I think under design a 
ea te the major item. 
12 Q When you say under design | 
aa hydraulically, could you explain that in sort of people 
fea terms. : 
16 | A Well, a good lagoon by 
ee anyone's standards should retain the sewage sufficiently 
18 long, so a treatment process could be developed and in 
19 | anyone's language in our areas, this is one year's | 
29 retention. Now, this neaua/ aul taeel 1 type of thing | 
2 too and so.you have got «two functions going. A | 
oi deposition of sludge, a separation of sludge, plus : 
22 a sufficient long retention gee eras treatment with| 
24) ffluent can take place naturally. Now, if either one | 
ie | of these elements are missing, then something else 
26. has got to take its place. If you can get rid of the 
27 sludge and then dispose of the liquid into a stream | 
ze large enough to absorb.the impact of the B.O.D., 
29 | suspended solids, no problem. I think the major thing 
a is that in none eee ones did they provide for 
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sufficient retention to have this take place. 

QO Coulda “il “Sort (ob “Interpveeec 
that as meaning that they were too small? 

A “Yes. 

Q Now, one of the other areas 
that you covered yesterday was water supply and so that 
we don't leave an incomplete impression, Associated 
Engineering has not done a great deal of work in this 
area, but as I understand Blench and Associates have 
done some work which may mean that the state of know- 
ledge is greater than you indicated yesterday. Ts 
that the case? 

A Yes, his report though is 
in general. I think if you Tock au pervs Or it; ne 
takes a section of maybe 75 miles, and says that in 
this area there is no shortage of water. Now this is 
the same type of study which we did. 

QO SO 4t was; In other words, 
the same thing for a different area that you did but 
it doesn't go beyond the level that you went basically. 

A Well, we participated with 
CAGSL Group in a section by section analysis of the lin 
a year and a half, two years ago, and we have also had 
a look at the line of Foothills and looked at the maps 
and I think this has satisfied us in general that where 
the proposed, plus or minus two or three miles of 
building their compressor stations and therefore their 


camps, we see no real problem of obtaining a supply, an 
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Bouckhout, Drew, Claridge, | 
| 


{ 
| 
adequate supply of raw water. 


Om Yes ieNowy;) ihivibucan tgo back 


| 
again just for a moment just to these portable sewage 
lagoons. The fact that they are too small on the 


Alyeska project, I take it does not necessarily mean 


that you would rule them out as a possible recommended 





procedure? 


A No, particularly as a 


backup. 

Q So, you would use that in 
case the size of the camp increased? That would give 
additional capacity for example? Is that what you 
mean by backup,or in case something broke? 

A In case something broke 
or the operator wasn't on the job. I think it is quite 


important to say that if the camp sizes increased, then| 
the component, the treatment component for that portdon| 
of a camp or that size of a camp will be added | 
together with this. The same as a kitchen. I would | 
look at it in the same way as I would a number of | 
sleeping quarters or a kitchen unit. That this would 
be a standard package. Every-- For example, two 


hundred men will have a treatment component sized for 





its use. | 

Q YT see. Now, yesterday just 
as I was finishing my cross-examination of the panel | 
for the day, I was handed by your counsel a report of | 


Associated Engineering Services Ltd. called "Foothills 
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1 Cross-Exam by Bayly | 
2 | | 
3 Pipeline Ltd., Typical Treatment Units for Arctic Work 
4 Camps, November, 1975". And I looked through this and 
5 it starts off with some pictures of trucks at Fort | 
6 | Good Hope and then gives what, without trying to be 

7 unfair, I would suggest are manufacturers diagrams of | 
a some sample units that may or not be applicable to 

3) particular camp situations. Would that be fair to say?) 
10 A Yes, the purpose of | 




















11} putting that pamphlet together was because when you 

2 talk of a package unit this may mean something to me 

i as but may not mean anything to counsel. So, to just to 

14 kind of pictorially show a person what these things | 
13 mean or look like, we put that pamphlet together. I 

16 have other copies for the Commission if they so wish. 

17 | OiwAlloraghtue Sogn we shouldn't 
18 take this as a design document. It is really an 
illustrative document so that when you are talking about 
a package units, disposal trucks etc. we will be able to | 
ay see diagramatically or pictorially what is meant. | 
22 Rweves, 1-16, Like-a dictionary. 
a Q Yes. Mr. Commissioner, if 
24 | there are these things it might be suitable that one | 
05 | were filed as an exhibit so that when the subject cones| 
26. up, you will have the benefit of the pictures that I | 
27 have. | 
=| THE COMMISSIONER: All right 

29 | it will be marked. 
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1 Cross-Exam by Bayly | 
: | 
3 (FOOTHILLS PIPE LINES LTD., "TYPICAL TREATMENT | 
4 UNITS FOR ARCTIC WORK CAMPS, NOVEMBER 75", AES. 
5 MARKED AS EXHIBIT 312) | 
6 | Q. Those are iall., the quest ions 
7 || that I have sir. Thank you very much panel. : 
4 MR. MARSHALL: Just before | 
Mr. Carter begins cross-examination of Arctic Gas,I thought 
4 I should mention is that there had been some requests 

for information on the delta environmental protection | 

call unit that is run by the producers and Mr. Hemstock 

13 | was able to obtain some information and I have given 

u! a copy of that to Commission Counsel and also to Mr. 

15 Bayly. Maybe some of the other participants are 

16 interested in it as well. Mr. Hemstock indicated that | 

17 | this a subject that we intend to pursue when we get | 

is to the cross-delta phase so I don't propose to enter | 

19 | this as an exhibit at this point in time. The ares 

29 is available. | 
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THE COMMISSIONER: Fine. 
CROSS-EXAMINATION BY MR. CARTER: 

QO Mre Vaartnou, ast 2 Mould, | 
I'd like to deal with the matter of re-vegetation which 
you spoke to and to begin with I'd like to ask you | 
about the differences that you pointed out in the | 


approach of Arctic Gas and your own, and as I under- 


stand it, in your view Arctic Gas is not as optimistic 


use agronomics, whereas you on the other hand will 
use native ecotypes and naturalized landraces of 


about the use of native grasses and are proposing to | 
, ; | 
agronomics; is’ that-corréct? | 


A 
WETNESS VAARTINOU/AS much as I understand, 


they eo ak en to produce the seed. They would 
like to use the native material if available, if my 
understanding is correct. 

Q All right. Something 
that isn't completely clear in my mind, and that is | 
the difference between -- to use your terminology -- 


naturalized landraces of agronomics and the agronomics | 


that Arctic Gas has talked about. 





A You would like me to 

explain the difference? | 
Q Please. | 
A Agronomic varieties is 


usually developed for the purpose Of forage quality, 


quantity, or beautification of the lawns. Now, there 





is difference. If the same species, or the variety 


| 
] 
| 
is introduced in new area are less than, as much as I | 
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Cross-Exam by Carter 

















1 
Zz hope you know what every cross-pollinated grass, each | 
5 | plant comes out from the seed is different, that the 
4 variability size of that so-called variety we could | 
5 consider itsignificantly, each plant might be different 
6 | acting differently in various micro-environmental | 
7 | conditions. | 
8 | Now, if we leave that variety | 
9 in that area on that environmental conditions, if we | 
10 say 50 generations, within that 50 generations the 
1t nature selects out and kills out those plants what's 
12 | not to that environment and only those plants what 
13| genetically and environmentally are adapted on that | 
14 | specific Site specific condition would survive | 
15 | there. Now, when you come back say, after 50 or 100 or | 
16| 10,000 years to that location, you cduld select so- 
means that 
67 called landrace. It/ plant is not native but this 
18 is introduced and the landrace is selected by the 
19 | local environment to be useful to that area. LSS aa 
20 sufficient? 
21 Q I think I understand. | 
22 | Now, you say that agronomics have been developed for | 
23 uses of forage or lawns, is that correct? | 
24 A Yes. Most of the De 
25 | Q But thatyinvifeedt isn"t | 
2B | a disadvantage when it comes to using grass, say, for | 
27 | erosion control. The mere fact that it's been deeetoped 
28 | for that purpose doesn't rule it out for other uses. | 
29 | A No; not at all: 


30 | Q Now, from your testimony | 


| 
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Taylor, Reeves 

Cross-Exam by Carter | 
I took that there were at least two important things 
that you found wrong with agronomics. The first one 
was that they do not provide a permanent ground cover, 
and the second one was that they hinder the development 
of natural re-growth. 

A I said they might hinder. | 


Q And in your view that's 


important because a major objective for you is to 
develop a self-supporting ecosystem. 

A That's; correct. 

Q iL wonder .1f 1, Could 
r@er you to the Appendix "C" where you refer on page | 
3 to your objectives, and here you refer No. 1 to 


the restoration of a self-supporting ecosystem. Do I | 





take it from that that's your first objective? 


A That os correct. 

Q And No. 2 is erosion 
control. 

A That's correct, because 


| 
| 
I don't expect that land for vegetation could be only | 
: ; | 
Dart to control erosion. I expect the vegetation couid | 
; 
help to reduce the surface erosion caused by wind and | 
some precipitation. But it would mot control the 
surface erosion caused by running water. Plants, 
when established, are weak for at least one year and 


running water erosion must be controlled some other 


means. 


| 
Q But if you could develop 
plants, even be they agronomics, that develop quickly 
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Cross-Exam by Carter 
to provide an erosion control in the short term, 
wouldn't that be an important factor that you'd be 
looking for in re-vegetation? 

A It could be; Dut Sir; 
I don't know any plant what would grow within six 
months to that stage where that you could stop the running 
water. I'm sorry, in my lifetime I have not seen 
anything like that and I don't expect anybody can 

could 

develop the young plants which/survive if there is 
inch of water or three inches of water, for 24 hours, 
and if the water running in the one channel and it 


could stop, any growth could be washed out. 


Q All right, I understand 


that you can't develop them within 24 hours, but there 


must be a difference amongst diffferent species and 
varieties in how long it takes them to develop the 


Capacity to control erosion. Is that not correct? 


A Do you mean how long it 
takes the plant to grow to stop that and Not. to 
develop the species? 

Q To grow, yes. 

A Yes. Now I guess you 


know it takes at least one or two weeks to germinate. 
8) Yes. 
A It takes at least a month 
in any grass to be half’ an inch tall. 
THE COMMISSIONER: To be what? 
A Habit wat Loch “cal d. 


QO Half an inch tall? 
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Cross-Exam by Carter 























: 
2 A Yeah, and it takes least 
3 one summer to grow it up to three to four feet, if | 

north 
4 possible, but usually Jamar t;would.get,aix,ineh fo 
5 one foot growth would be most what we can expect in | 
6 first summer. Normally not. | 
7 MR. CARTER: Q But some would be faster | 
8 than others, wouldn't they? 
9 A Oh, sure. 

10 Q Would there not be some 

| agronomics that would be faster than the native 

12 | varieties and species that you referred to? 

13 | A I completely disagree. | 

14 | Some natives would be faster than any agronomics | 

1 | I have seen. 

16 | Q In providing erosion 

17 | control? 

18 A Neither of .them 

19 | provide the early erosion control on running water. 

29 Q I understand that they | 

21 don't provide it right, away, but,are there not some | 

PPE agronomics that would provide erosion control earlier | 

23 than natives? | 

ail | A What you mean by "native"? 

25 | Specify tthe:species. 

26 | Q Well, youjhave made the 

27 | distinction between agronomics and your -- | 

al A On that point I would 

29 like to know to which species you refer, then I will 

30 | reply. 
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| 
24 Q I'm not referring to any | 
3 species. The question is, are there not some agronomics| 
4 that would develop the capacity to control erosion | 
=) sooner than natives, using your definitions of those | 
| two terms? | 
7) A If you refer the Arctic | 
3 Gas definition of "natives"arctagrostis and calamagrostis 
2 canadensis, it takes three years usually to properly 

10 develop, then some natives would be faster. If you 

Lah talk some of it like poa palustris oragropyron trachycaul 

a or some other natives like bromus pumpellianus and 

if in certain conditions they grow as fast as any agronomic 

14] Species. | 

15 | Q Do they develop the 

T. Capacity to control erosion as fast? 

17| A Yes. 

18 QO Have you done any studies 

13 on that? 

20 A Yes. | 

2 Q Where? | 

22 A From my experience when | 

26 I was in Beaverlodge and right now in, doing it in 

" Alberta. 

25 | Q What —-= coulduvou describe 

26 | the studies that you've done at Beaverlodge that dealt | 

2 with erosion control? ° | 

28 | A They were not designed For 

29 erosion control. If you remember, Beaverlodge Research | 


a 


30] Station established Study area at Inuvik, 1956-57, 
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Davison, Vaartnou, Lawrence 
Taylor, Reeves 
Cross-Exam by Carter 


using agronomic varieties in some areas, and this was 

| 
discontinued 1967 when I visited that area and it was | 
established on slope, on that hill on city there or town 


and Chats the one that 1 could point out) righty now thas 


applicable to the northern environment. 
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Cross-Exam by Carter 

Q And that is the only one? 

A Yes. Other areas in 
research station and at Fort Simpson here was being 
used as a research station in that area and others 

was being used 
areas Slave River lowland i _ to test agriculture 
varieties and compared to the native species. 

Q The question that I was 
putting to you was whether you had studies to back up 
your statement that certain native species develop a 
Capacity to control erosion just as quickly as agro- 
nomics. And you stated that you had those studies 
at Beaverlodge but now, I take it that you don't. 

A Iealalveye ats lL was 
stationed in the Beaverlodae Research Station as a 
research scientist at that time and I did survey that 
way and evaluated the sites, handled it through the 
Beaverlodae Research Station. 

O Yes. 

A It was not in my personal 
research site, other people handled that. But as a 
forest ecologist, I was called in to evaluate the 
Site. 

O Was there any report 
done that one could use to determine how long it 
took the natives to develop this capacity control 
erosion as compared to agronomics? 

A As much as J know. Those 
reports are reported on Beaverlodge Research Station's 


annual reports. I don't know exactly how actailed 
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1 Cross-Exam by Carter 
2 | because I was not responsible that my personal work 
3 would be evaluated first time this winter wat we 
4 started in 1974 and it would be carried out next ton 
5 years and the final report we expect to get then. 
e The first report would | 
i" be next spring available. | 
8 | QO And they have been ree | 
9 these tests that you developed in 1974 to study this | 
10 problem of erosion control? 
ti | A Yes, partly erosion | 
12 | control, partly they are desiqned and established to 
13 evaluate native naturalized landacres and agronomic, 
14 agronomic varieties for erosion control and non-main- 
15 tained disturbed areas in Alberta. 
16 | 0 And where is this study 
17 taking place? 
ad A This+is+eight now. the 
12 fiftieth research site that's established sites across | 
| 
29 in six different environmental districts in Alberta | 
21 ahhh ee to select thesmost ditt teultisotlitypes- | 
22 and the most severe conditions for reclamation 
23 purposes. | 
24 | fe) And these are all in Alberta? 
25 | A Yes... No, thats not edi 
26 | Alberta. Two are right here,in close to Yellowknife. | 
| O Where at, sir? | 
ay A Great -- what's that name | 
23| of that mine? Giant Hill, and one is Pine 
30 | Point . | 
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Bouckhout, Drew, Claridae, 
Davison, Vaartnou, Lawrence, 


Taylor, Reeves 
Cross-Exam by Carter 
OQ The only two sites wn the 


north are the mines at Yellowknife and Pine Point? 





A That's my personal, ves. 

what's 

There are other sites / there but they are not under 
my contract. But I have access to evaluate those ones. 

0 So, just that I understand 
correctly then, you rank in your objectives the 
restoration of a self-supporting ecosystem ahead of 
erosion control? 

A Yes. 

QO Now, you are being more 
optimistic about your approach, I take it depends on 
two things. First of all, your optimism in being able 
to produce the seed necessary to re-vegetate the 
areas that you wish to re-vegetate and secondly, vour 
optimism that in taking these seeds back to the north 
and replanting them they will meet the objectives of | 
the re-vegetation program? 

A Yes. Basically, I 
started that work about 23 years aqo and first I have 


| 
| 
| 
| 
i 
| 


been quite pessimistic about some of them as Dr. yYounkin| 


| 
remembers. We discussed it a couple of years ago on 


some species, some northern ecotypes. There was some| 
difficulty to obtain economic amount of seed, useful 

seed, but there has never been problems as we say, I | 
work about 75 species. I would say I had some prob- | 
lems with 5 species from that point of view. The other 


70 species I didn't have any problem. 


Some of them like | 
| 


ae. a 
> a erty 7 . ; 
a .enbigslo ,wa1d , 306 Soe 
1 _ \eonetwéd ap her er et ed oo tved. 77 
) ee eevest ,.yolve? ‘ ad 

38D yd next-e2079 ; 


-—- 


: nr |e ; 
'¢ 7 7 - 
on 


wd Vi iO ait 0 , e / : 


: , P 
it? Pus attadtwoffev gn eatin’ ots & ction 


2° 360T 


’ SEP 1 om 
\ é6s@i2 s9996 st8 sizSAT 





Siro 4O4Y SOU BULIAVS OF e29055 Ssverf Iva ,2os77I000 ym q 


: 
; | sid aevigosrdo toy ai Anea woy .asdi? visosaxrr0os 8 : 


Ose Wass rar oni Proce a~>7 S56 6 ro mor rH107297% le 


' = &? 
—— : iA 
: Yiouignes nozeors . vi : 
| } q * 
a ir” 
{ 
| i — 
° 
P< i "3 . — 7 
ry fecarcyG rf eg r 27 r= G 7 t : f - 
: 4 = a. f s4 (7 ~~ 5 


_— 
ae 
y 


- >r{ 4 : Pear : yt Vrs ' P$c9 < cis se rf o7q fale) I ct ez 


we | ) | 
Ue of - ; Ter ht, t2 iw By jai? 265938 ; af 


7 : , ‘ P : 
| Azion snz [Ast mf JAF meimistac | Ve 
oT ' + r ( - ' : 4 mae ta f : ~ el 
: ‘ : ’ ba iV f j Sri ft tNsPqey DOA iy 
; / ‘ , ’ i 
. ' MoOLrsarlapnav-oey yeh) f 
. [ 7 
Goan 
¢ fy ‘ 
| Va 


7 : ict 
16 x fany pesisse poe - 
; 
i] 
_ } = De > 
| t ) * tcimteest stip assed / > 
; ; 
a i f : 
; r >"y 5 4 eroetb eW .ersditemes | _ ; 
oy ‘c¢ r -S ; 
i a 2° = } S008. ,~2el0e0e2 |emos vies 
- 


a ow a6 emeldorq nssd s6evsa 26d aaah stud’ .bese 
smoe bar I vse Blruow fT 2elneqe ¢3 suods Azow 








acT .swsiv to sateq tsdd moq? eefosqu 2 ftw emst 
- 7 
"s{dorq yne eved 4'ablb Y seboede or | 


etti madz to smon 





ALLWEST REPORTING L-TD. 


BURN AB 























iced Tee ee | 
Bouckhout, Drew, Claridge, 
Davison, Vaartnou, Lawrence, 
Taylor, Reeves 

Cross-Fxam by Carter 


! 


Hierochloe, I had to develop .so called stratification 
methods to handle the seed before planting. Now, last 


| 
| 
| 


year, we obtained quite a good result as we already 


| 


| 
will be able to get 50% germination. We are still | 


working and expect to increase that one to modifying | 
their stratification methods to improve the germina- | 
tion percentage. | 
Now, the other species sa 
some of the self-fertile species, like Slender af 
wheatgrass, there you have to consider that the 
variability does not exist in that selected. I mean 
if you selected the material, there is not, it is 
not cross-breeding. It means the plants are uniform. | 
It means to get some variability, you have to 
go to the field and select a-different ecotype to be 
able to produce. Some ecotypes can be produced in 
certain environmental conditions. Some of the same 
species collected maybe 25 miles apart are not able 


to do it. But so far we have been quite successful 


and we could get Slender wheatgrass, northern ecotypes 


are able to produce only 50 pounds. 
Normal for Slender 
wheatgrass is a thousand pounds. So, we realize the 


fact that some ecotypes produce less seed. It means 


the seed would be a little bit more expensive but it 


would produce maybe 3 or 400 pounds per acre. Others | 
| 
| 
is possible to do it. | 


QO Where have you produced 


a thousand pounds per acre? | 
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Bouckhout, Drew, Claridge, 
Davison, Vaartnou, Lawrence, 
Taylor, Reeves 

Cross-Exam by Carter 


A 


All the agronomic 


varieties could produce thousand pounds in the states. | 


I guess that is the reason you get it so cheap. 


Q 


So you are not suqgestine 


that you have produced a thousand pounds per acre? 


A 


up £o Zor S hundred. 


Level. 


a) 


No. <I don’t. I mentioned) 
Have you done that? 


Where was that? 


| 
| 
| 
| 
} 
| 
Yes; | 
| 
| 
At Beaverlodae and Fich | 

| 


How many acres had vou | 


seeded of the native species? 


A No, I talked of “the 
research station i have cqot. five, two, ten, 
twelve acres seeded. | 

O Of native species from the| 
Northwest Territories? | 

A Native species and natural 
lancrace Not only from the Northwest Territories. 


I have some five rows by a hundred feet test plots for 


enough seed to start. And I could get the figures 


| 
all of them What I plan to use and that will produce | 
| 
| 
| 


when the seed is properly~ this was already harvested | 


this year and last year. 


And I could qet exact figures! 


by acreage point of view this winter when the seed 


is cleaned and properly cnrashed 


O 


Rut these are from plots. | 
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Bouckhout, Drew, Claridge, 


Davison, Vaartnou, Lawrence, 
Taylor, Reeves 
Cross-Exam by Carter 


These are not acreages you are talking about. 200 


acsaes =; 


A Yes, sure. If you dealing 


with field and research plots. If you 


do something onthe same Say a greenhouse, to me, you 


forget it. It's not applicable most of the time for 
the people. If you do it ina small plot in the field 
your usually go and try to, do 1t field seale. Wee 25¢ 


of data and you are very good. 


0 T see. 

A Don't expect a hundred 
Pee cent. 

O You take your success in 


a small plot and you figure that -- 


A 235708 that and yourcould 


get in field conditions. 


O I see. Now, the seed that 


you have collected. You mentioned you had collected it 


along the Mackenzie Valley and the Yukon, I believe. 
A Yes. 
Q Could you tell us where 


these different ecotypes have been selected from? 


A You want the names of the 
locations? 

QO Yes. 

A Okay. If you want to qo 


} 


| 





| 
| 


| 


| 


into more detail, there is a published paper in Canadian| 


Journal, published by Pringle, Beaverlodge 


and they used my map for one species. This does not 


| 
| 
| 
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Bouckhout, Drew, Claridge, 

Davison, Vaartnou, Lawrence, 

Taylor, Reeves 

Cross-Exam by Carter 
indicate all the sites .if you want to qo in more 


detail. 


So you could see that sites 


of the Slender wheatgrass was collected on Mackenzie 


Valley, Yukon; northern BSCS and Alberta not "southern 
ones, 
/ but you would get some indication and I would read 

you the locations that species -- 


WITNESS BOUCKHOUT: A You 


must understand, Mr. Carter, that some of this 


information might "be “priorityinformation." Dr. Vaartnou 
will give you general locations, perhaps not the 
exact site locations. 

Q Well, we'll see what 
he answers to this question. 

A Okay. Site locations, . 1 
plan to use ecotypes collected from Inuvik, Agrostis | 
scabra, Inuvik area, Festuca rubra, Poa glauca, Poa 
pratensis and Festuca, ecotype number 76. There is | 
ether Festuca rubra that I plan to use,but have 
collected from somewhere else. 


Is this enough? 


@ Fnough? 
A For your information. 


0 All right, perhaps we | 
can go at it a different way. How did you ao about | 
collecting the different -- 

A Collecting. Yes, usually 


the people don't know what they are collecting. They 


collect, just grab everything that is acceptable or that 
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Bouckhout, Drew, Claridge, 
Davison, Vaartnou, Lawrence, 
Taylor, Reeves 
Cross-Fxam by Carter 
is available. To me, that is not the way to go about 
collecting. To me, I have certain things in mind 
when I go out collecting. And I know if it's a cross- 
pollinated species, if it's self-pollinated species, 
ff it's apomictic .,.. And this Ws) ene fiver eriteria 
that I am going to use to base my collection. 

Then). 12m going: tor thank 
of the purpose, what's the purpose of going to use 
that seed? If I need that seed for forage crop,or 
lawn purpose, I am looking at the activities of the 
plant: 


0 How did you actually go 


Out im therrielawand collect@a2 
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Bouckhout, Drew, Claridge 
Davison, Vaartnou, Lawrence 
Taylor, Reeves _ 
Cross-Exam by Carter 


A Oh, I use walking, I 
use car, I use boat. 
Q You've got what, about 


26 different ecotypes in the Northwest Territories? 


A Oh.no, that's small. 
Q How many? 
A Oh; 1. nave about, af os 


could roughly, I collected every 50 miles in Mackenzie 
Delta. 

Q Aldvright; Lets deal 
Witte hnat 

A There was 20 there, and 


average I collected 10 to 24 ecotypes in each location. 


Q SO you say you went what, | 


by boat, and then every 50 miles you stopped? 

A We stopped and we went 
to the ground and we spent the night, we collected 
every grasses avallable at that location. 

Then we go onto another location. 

QO I see, and these were 
within walking distance of your boat on the river. 

A Oh, we spent overnight 
there and we didn't getlost, we had Indian guide to 
guide us. 

WITNESS BOUCKHOUT: I believe, 
by the way, Mr. Carter, Dr. Vaartnou meant every 50 
miles in the Mackenzie Valley, not the Mackenzie Delta. 

WITNESS VAARTNOU: Yes, 


Mackenzie -- oh, sorry, it's Mackenzie Valley. 
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Bouckhout, Drew, Claridge 
Davison, Vaartnou, Lawrence 
Taylor, Reeves 

Cross-Exam by Carter 


Q TL Aaitsadvised;,. SLY, that 
the Mackenzie River may have transported seeds of 
Species from the south, that might even be considered 
weeds, and they've been deposited along the Mackenzie 
Valleyand that these are not typical of what you 


might find in the more upland areas away from the river' 


valley. 


| 
| 
A No, eGhat’ Ss ragnk, bat 
when you consider that the plants in the Mackenzie 


Valley mainly came from the north. 


Q Well, is there anv truth 
to the suggestion I put to you? 
A We believe that original 


migration came from Yukon areawhere it was unglaciated.. 

O Yes. 

A And I guess there is some 
weeds everywhere with people, but the basic material 
came from the north and if we look at Houltan's circumpolar 
maps you could see that most of the species, the 
eircumpo lar species have been coming from 
north or some other areas, not from south. 

Q All right, so you went | 
along in your boat down the river and collected these 
species at 50-mile intervals, and my question is, would 
those ecotypes that you collected necessarily survive 
in more upland areas away from the river where you have | 
a different climate, different soils, and those sort 
of considerations? 

A You know, if by meaning 


"acotypes" you mean talking right now on river areas. 
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Davison, Vaartnou, Lawrence 
Taylor, Reeves 

Cross-Exam by Carter 


Ecotypes meaning 1s certain micro-environment 


conditions and quite a few of my ecotypes is not | 


river valley ecotypes but upland ecotypes. 


Q Yes. 


A If I go there and collect 


them there, some kinds of gravel pit 
or something like that and that is definitely an upland area 
SO it is collected on some mountain slopes. This is 


not river valley ecotype, it's. an ecotype for that 





conditbionei: 


Q But in any case —= 

A Is it in fertile soil or 
is it in such completely no fERELIIEV ee all. and 
this ecotype according to that, and that is the 
information when you collect, go out and that's the 
information you have to bring in from the field to | 


know your ecotype. If you don't collect that them Bae 


you don't know what ecotype you've got. 


Q Right. In any case, Choug: 


| 

| 

aoe ; | 

they were collected within walking distance of the foes 
| 





river. 
A Yes, some 15-20 miles. 
Q You mean to say you erg? 
15 miles from the river? | 
A Yes, we camped overniqht | 
sometimes. 
Q Where was that that you 


walked 15 miles from the river? 


A I can't say exactly, but 
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Bouckhout, Drew, Claridge 
Davison, Vaartnou, Lawrence 
Taylor, Reeves 

Cross-Exam by Carter 


I could say a location where we were. 


me to 


1967? 


Q 


A 


recall exactly. 


> O PF 


hear skin, | pald it but«d 


hike? 


A 


You icamtt Brecalbhethat? 


No; pitate. stoo long for 


So this was when, in 


40H7,, Yes. 

I see. 

I was promised a nice 
haven't got it yet. 


Was that on your 15-mi 


Yes, it was far up the 


river and we weren't able to get it there and that's 


the reason it was promised, I'm still waiting. I expect 


to get it sooner or later. 


Q 


Now, getting back to 


the two things that you're optimistic on but have to 


prove to be true. These seeds that you collected on 


your trip, you have to be able to plant them somewhere 


where, north of 55, you say? 


seeds? 


plants 


GP 65? 


A 
Where you get that 


Q 


A 


mQ 


Did .L.mention I-collected 


from? 
What did you collect, 
Plants. 


All right, so yau take 


| 
| 
le | 
| 
| 
| 


: 
| 


sir? 


| 


the 


and you take them and plant them somewhere north 


| 
A Yes, I plant them in | 
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CrossExam by Carter 
the Beaverlodge Research Centre. 

Q All right, and then 


you collected the seed from those plants? 


A Yes, some later on. 


But first I had to evaluate them uniformly, if there was 


any difference or not. 


Q Yes. 

A That's the normal way to 
handle it. 

Q So now you've got the 


seed from the ones you've selected and you've taken 
them back and planted them at Beaverlodge. 

A Yes, some seed and some 
still original vegetative propogative material that 
I carry on when I am afraid that I will lose the 
original material then I have to carry it on vegetat- 
ively because otherwise I'd lose the identity of the 
plants. 

Q This is still at 
Beaverlodge, is it? 

A No, because when I left 
it it was turned over, the garden was turned over 
to Mr. Pringle. They tried to hire somebody to re- 
place and carry on that work and it means the salary 
was a little bit too low to locate a man who is 
able to handle it, and they're still looking, and it 
was carried out first for five years, and every year 


it's diminishing because no way to maintain it, and 


they plowed in Tast- one last vear., I'm sorry but 
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Bouckhout, Drew, Claridge 


Davison, Vaartnou 
Taylor, Reeves 


, Lawrence 


Cross-Exam by Carter 


they collected seed of all of those but there wasn't 


a real ecologist to take notes and seed is 
who knows what it is? 
Q But you took 


from Beaverlodge, did you? 


A Some, yes. 


Q I may be using the wrong 


there but 


some seed 


term, but you say you have some plant matter as well? 


A nes. 

Q But that's not at 
Beaverlodge any more. 

A No. 

Q That's where, Edmonton? 

A That's my secret. 


Q Well, 2 ys. imporneant, 


is it not, where you plant it in the south? 


A Rardon2s Yes pethas is 
in four different locations of Alberta. 

Q Andsall north of 552 

A One is 54, the rest are 
Mot: 

Q And where is the one at 
54? 


MR. LUTES: I think the witness 


has declined to answer that. 


on Ties in Pearce 


most severe conditions in Alberta and with the shortest 


growing season, and it's close to Pearce. 


where it is? 


e, in the 


Do you know 


| 
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| Cross-Exam by Carter | 
2| MR. CARTER: Yes. | 
| A OS Kn; “goods | 
4 Q You took 55, I take it, | 
5 because that's roughly around Beaverlodge? | 
a A No’, no,eat' Ss merhaing, co | 
7 do with that. | 
8 | Q What does it have to do 
9 with then? 
10 | A Oh, yesterday I mentioned 
11 thet sclerotinia borialis, northern snow mould, that's | 
12] the line, north of that one the plants you suspect they| 
13) | 
14 could be affected by that disease and that's the one | 
15 that's the most important in northern areas, and that's | 
maf the line for me and that's the reason I want my plants 
17, to be affected by that disease. | 
13] Q So south- of 55youw don"t | 
19 | have the problem with snow mould? | 
20 A Not so severe | 
2} and very seldom, within once every five years in | 
22 | Edmonton area get some light damage. There are other snow 
23 Pees you are aware that there is approximately five | 
= different snow moulds in Alberta affecting the Sey 
250 plants? | | 
26 Q No, I wasn't aware of | 
27 that. Sir. | 
28 | A aK | 
29 QO But Beaverlodge is about 
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Cross-Exam py Carter 


| 
A Yes approximately, yes. | 
And every five, six years there's very severe attack OF 
sclerotinia borialis there thatcould kill most | 
Susceptible plants, perennials. | 

Q All right. Now, again 
getting back to the two things that have to happen. 
You take plants and replant them north of 54 


someplace and produce seed from them or seed from the | 


seed that you've replanted that you've produced from 





these plants. Is that correct? 

A Ves. | 

Q And you have to produce 
enough to be able to carry on your revegetation program, 

A Yes. 

Q thats: Ete siirst “thing. | 
The second is then you have to take the seed that 
you've produced and use it in your re-vegetation progra 
alg on the northe 

A Yes. 

Q And they have to succeed, 
these seeds have to germinate and survive. 


m 
| 
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A TMhaevs COrrece, 
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Q As yet that has not been 


proven? 





A Not when you can't plant 
one seed twice. If it is once planted it has to grow 


that way or else it will be killed. So anytime when 


you plant it you can't take it back anymore. 


© All right. Have. you taken 





seed that you produced in Alberta and planted it at 




















11) various locations in the north to see whether or not 

12) your ideas in fact are as sure that you consider they 

13 | really are. | 
ta A Yes, the first seed was ee aa 
15 | last year or really 1973 in High Level and it was planted 
16 | this year in the Pine Point area and we know fat? aC | 
py germinates, but we don't know how long it stands but 

1a we expect that if it is selected for that purpose on ! 
vt certain environmental conditions we can expect the Laat 
"” results from that material. But we are comparing it 
rey with the gone materials that are on the market too. 

Pag. QO It's germinated you say? 
i On, ves. | 
24 | QO But it has not hada poe 
25 | yetr | 
26 Mm Nok yeu. | 
27 | . © And Pine Point vs a tong | 
28) way from Inuvik, for example? | 
39 | A Yes. ~I know that. : 
30 | GO So in that sense you iat | 


| \ 


| | 
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1| Cross-Exam by Carter 

21 

a really tested it in the Inuvik or more northern regionsP 
4 A No, but we plan to do it | 
5 Starting «in ‘the "spring "to establish that site. | 
6 | oO” ALY ‘right, “buw they haven't, 
7 done that yet? 

3 he NOS | 
9 Q "lr wonder) sir="" well, first 
10 | of all in your list of reports that you referred to, | 
| you mentioned reports of Dr. Mitchell of the University 
12| of Alaska? | 
i A Yes". | 
14 | Q You're aware of his work? 

15 | A Yes. He is a special 
rel friend. We spent quite a few weeks together in 1978 

17 in Alaska with him, 

1g | Graces. | 
vo L6G, SOLrry. | 
De) QO fT wonder if I could read | 
24 a passage from one of his reports and then ask you 
22 a guestion? | 
By A Sure. | 
a Q This is a progress report 
nS for 1973 from the Prudhoe Bay and Palmer Research | 
26 | Center by Dr. Mitchell and J. D. MacHendrick. The page| 
re, that I would like to refer you to is page 8 and if I | 
28 | can read the passage that begins at the middle of the 
oa page, "Sufficient seed supplies of only a few Arctic 

30 collections were available for planting in 1972. 
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| 
"This illustrates a problem in dealing with Arctic | 
materials. Seed production in the Arctic, by | 
many plants that appear desirable for re-vegetatioh 
purposes iS very poor. Furthermore these plants | 
also may be poor seed producers when moved to 
boreal locations under what appear to be better | 
growing conditions. They may even have problems | 


growing vegetatively. Some show definite signs 





of physical stress early in the growing season or 











ee || suffer from diseases that they may not encounter | 
all in the Arctic. Plusy;a, hange,number of, plants, 
14 involving different species must be screened for | 
15 potential candidates. Progress has been made 

16 | : towards selecting better seed producers among 

17 | red fescue and bluegrass collections from 
7 the Arctic. Of course, selections made on the 

19 basis of superior performance at a boreal site 

20 may not bare up under Arctic conditions. Thus, 

el materials derived from these selections must be | 
oy. tested in the Arctic before final decisions can | 
2 be made". | 
24 | A That is exactly what I oni 
aa| and it is exactly correct, that if I read it back to | 
26 | you, “progress had been made towards selecting", and | 
Al that is exactly what I have been able to make too. I : 
" have been working for the last ten years with that 

2g | point of view and I will tell you I have some progress. | 


| 

| 

| 

And if you read the Pringle and Ellis paper, you | 





. 


cor es 
wae yd mexd-ee 







7 
@ 
v7. rf 
a 







42014 Aviw paliseb at msiderg 5 one olli me 


4 vd ,ofi3oxA odd at ici obbaelacrae 5ss2 .ataizesen 






rol afidsrteeh taaggs tect 2jnelq yasm 








2 


saads stonusdiiivt ,roog yiev el. aseoqrag 







ot bevom menlw erecubowq Bese zooq sd vsm coals 












tsijed ed oF xs90Gs Jadw asbeu anoitsnzol L[esz6d 


ameldoiqg aved eave yom yedT- .enoitibaes pniwoxzp 
| sAapte #2181185 wode emo2 ._levisstepev paiwoip 


| 30 mgases poiwote Sdd mt vitss esesride lsoiLeynig I9 


7 
a resjauocis ton yam yeds Jedd esassalS mort zstige 





: ,22nela ) TsamvA eprsl Bs evld .ofsorA sas 
| 363 Benseroe od taum 29.9998 tnezeltib oatviovni 
>| e5sm 95d eat sagstpor?t .eetsbibass Iek¢nssoa 
- 
‘1 phoms etseoubouq base zetted prijtoalaa e biswod 
‘ f —' 3 
MOT? enor 3: O23 Beeereeutd base eunae i bsx 
y ; 
ait ac ebem enoljoesiea ,sezu0s 10 .okgorA SdF - 
“, 
ajie lesrod t6 sou6mitcTteq toltequa to alesd i 
i" \BuUnT .amolszionoy ofdo%A zebmu qu ez6ed ton yam 
| T. 
| ANQlJSoSsise saed? mort bevixreb aelseixedam p78 1 
MED BfOLeiOebh Jenlt stoied oitoTA of? ni Bbostast cs - 


»" sham sd 
visa. I 2 Ltvéxe e@i jed?t <A 
73 349K ii DPbex1 | ak Jans ,jestzr00 vistosxe at si bos 
pf6 ."onttoetsa shrawos sham ased Ber eesapoxq” Woy “ 


- 


sAnin. ot slide nmoed evsd I sadw vliosxs at sede 


~ 


aid d?tw exssy ast gasl edt 20% paid toW Pree oa 
“. 
qecn 






parg smoe evs. 1 voy Lied Lfiw x DO ae 
teqsg ., akiid bas ofpnizt edt bast, so 


AUGRWEST REPORTING LTD: 
BURA 7 22, 6.7. 13148-A 
Bouckhout, Drew, Claridge, 
Davison, Vaartnoy, Lawrence, 
Taylor, Reeves. 














i Cross-Exam by Carter | 
2 | 
7 will know that it is approximately 25% what you can | 
dl expect to see production from the northern ecotypes 
5 in southern areas. So I don't expect a full amount | 
6 | of seed produced in the south. You expect less but | 
7 | you can still expect some seed and sometimes instead 
3 of gettingthe seed second year, you have to wait 
9 an extra year because some, I hope you know, because 
10 | some flowerization occurs in the previous year and 
| it the plant is not strong enough, they cannot pro- 
12 duce the parts that produce the flowering heads. 
13 || So, you have to expect to 
14 wait one more year to be able to evaluate the seed 
15 | production of that special ecotype 
16 or species. 
17 | Q These are problems that, and 
18 Dr. Mitchell mentioned this,that you encounter when 
‘ll you take the seed to the more southern regions, or | 
20 the plant and try to produce ? | 
21): A Oh, yes. | 
22 Q He also points out though | 
22 that in addition you have to take the seed you | 
24 | produce.back,to,.the Arcti¢ andy test it there. 
me A Exactly what we are trying 
26 t0Oedps | 
Pay | .4Qenbut. havyen.~tedone: vel? | 
28 A... ; NO.. | 
23 | 





you do, your results aren't as good as you expect them 





| 
| Q Now, supposing that when 
| 
| 
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Cross-Exam by Carter 


to be. 


A 


The seed was from the Arctic area. 


Have you an alternative? 


I outlined it yesterday. 


It was secondary. 


I expect to use a vegetative local species which was 


growing right there in that site there to use that for 


vegetative 


inducement area. 

shredding it up? 
A 
Q 
A 
Q 


with that for a moment. 


used in golf courses? 


A 
I built three of them. 

Q 
facilities there? 

A 

Q 


This is the process of: 


Shredding, yes. 
So that's your aternative? 
Thats! ©Lght. 


All right. Now, dealing 


You say that it has been 


Yes, 


Did you have watering 


Yes. 


But you wouldn't have it 


along the pipeline right-of-way? 


A Yes, but I think you know 


in some of that native frost and I am doing that test 


right, 2ow- 


You don't need any watering facilities to 


get the stems rooted,or mainly what I think that the 


shredded material are going to spread out the plant 


itself, most of themTI have cut some roots already and 


I have used it myself. 





| 
| 


propogation as a basic ground cover for| 


| 
| 
| 
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Davison, Vaartnou, Lawrence, 
Taylor, Reeves. 
Cross-Exam by Carter 


in Arctic conditions I could visualize that if they 
are compacted with soil, pressed into the soil, they 
are able to establish it and I guess that some of 
Arctic Gas indicates the same things, that if they 
planted cotton grass it was able to establish 
itself again and start growing. Unless it was turned 
over, the roots were lifted so high up and they are 
arying- out. | 

Q Drying out is a big 
problem isn't it? 

A Yes, that's correct. 

Q And it is more of a 
problem since you have shredded this all up? 

A Not necessarily. 

Q Not neccessarily? 

A Not necessarily. Lr you 
press the shredded material into the existing surface 
it is not anymore a problem. Because in Arctic 
conditions, the first layer is usually quite moist. 

O° Yes. 

A And if you get high up, 
then it dries up, specifically if it is peat-type 


material. I prefer peat. I guess I visualize that 


there is forty different types of peat and they would 


be different but basically the same. 
Q Now, you say you visualize 
what will happen? 


A Yes. 
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Cross-Exam by Carter 


Q But you haven't done any | 

| | 

A No. That is planned for a 
| 


tests on this? 


this winter. | 


Q And this is what you call 


your alternative? 





A No, this is not an 
alternative. This is basic way to try to re-vegetate 
over there andseed is alternative. 

Q Well, what if this doesn't | 
work? | 

A I don't have right now any 
idea then. If that same material doesn't grow there | 
what is the alternative? I guess we'll have to use 
artitscia. turt then. 

Q I see. Now, Dr. Mitchell 
refers to the need to test these native grasses back 
in the Arctic. Are you aware of the work that he has 
done in this respect? 

A Yes, I have read it. 

Q And I am advised that he 
has tested over a hundred species and varieties and 
half of these are native and he has found only four 


or five that have any promise for re-vegetation. 


» A Bout he didn't find “one 


wa 


introduced a promise. He found four or five native 





ones but not very many introduced ones with any promise | 


to them. 
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Cross-Exam by Carter 


Q I see. Would you classify 


Arctared creeping red fescue and Nugget Kentucky 





bluegrass as introduced? 


A Yes. Nugget Kentucky 


blue is completely because if I am correct that it 





is not known exactly where the original material came 
but it was introduced as a lawn grass and then selected 
in Alaska. a 

Q Yes. It was found in 
Alaska? 

A i¥es.. But it was’ accorcing | 
to Collier and cther fellows there, this was 


introduced and nobody does know exactly the réason 





that 2c 15. The red fescue, it is possible | 
that wit vs local material." That is possible to 
introduce also but definitely not Kentucky bluegrass. 


According to information to me it is not native in 


Alaska. It is selected in Alaska for the purpose of 
lawn and Nugget Kentucky bluegrass is one of the lowest 
growing Kentucky bluegrasses. 
Q So they would come at least 
within the classification cf a naturalized land-raise? 
A. Thak.s-correci. 


Q Do you propose to use them? 





» A Not the Kentucky bluegrass. 
Arctared ,possible, but not Nugget. It is so_ low. 
Nugget Kentucky bluegrass is one of the lowest bluegras 


established and when I did the research in 1966 to 1968 
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Bouckhout, Drew, Claridge, 
Davison, Vaartnou, Lawrence, 
Taylor, Reeves. 

Cross-Exam by Carter 


at Beuverlodge, tnat was one of the most susceptible 


bluegrasses together with other bluegrasses.in the 


Beaverlodge area, against the scherotinia borealis 


and a paper is established on that 


also. 


O 


But you haven't tested 


these species in the Arctic? 


A 


Q 


of Nugget? 


Q 


A 


I know that it does not stand in Beaverlocge. 


What species do you mean? 
Nugget Kentucky. 


Do you mean the varieties 


Yes 


No, I have tested them anc 


yes you could expect if the weather is good, you could 


expect to stay in a few, yes. But if the severe 


conditions occur on the snow moulds you would loose 


it one’ or within five years. 


other research carried out by your company indicate the 


And I think some of the 


same and Dr. Mitchells report is the same. 


Oh| 


| 


| 
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l Cross-Exam by Carter | 
: Q The snow mould that 
3 


you've done a lot of work on is something that doesn't 














and the plans are to do it within ten years, and we 


plan to have a first report within three years. 


| 
: Occur every year but you can expect that it's going | 
3 to occur and have a very detrimental effect | 
4 in at least some years. | 
7| A It occurs every year, but 
a its severity depends on the weather conditions fall | 
9 before and spring, It would be affecting | 
10 the plants in the fall, and it would be cold resistant 
il and stays alive under the snow cover, and winter 
12 conditions are right in the spring then it does the 
13) damage. | 
14 Q Now, as you've stated, | 
15 you've tested some of “these at Beaverlodge, but as yet | 
Be no further north than Pine Point, but do you have any | 
17 plans to do so? | 
ical A All my test sites would | 
ea be evaluated twice a year, first in the spring to evaluate 
20 the winter damage, winter damage done bydiseases, not | 
ah only that disease but other ones, and cold or desiccatidn. 
fa This evaluation in every spring would be done and | 
: the second evaluation would be done before the plants 
—_ get dormant or such time in the fall or late summer, 
25 | to evaluate the growth and how they are spreadina out ah 
26 | how they survive. Their higher competitive ability should 
= be evaluated in the fall and disease resistance,cold 
ee resistance, hardiness, should be evaluated every spring, 
26 | 
| 
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l Cross=Exam Dy Carter | 
2 Q But I take it you're | 
2 going to seed 200 acres next spring, 1976. | 
4 A For seed production. 
5 Q And then 200 acres the | 
6 | year after. 
| A Liwould) like, yess 
8 Q Where will that be, sir? 
9 A Exact Jocation 1 coulda 
10 tell you, but can*t tell riht “new bul t would be 
7 High Level area, Beaverlodge, close to Edson, and one 
12 | site north-east of Edmonton maybe 150 miles north- 
a4 east,and all would be selected where in my snOR ere 
4 is the very severe conditions on the disease point of | 
a4 view exists. : 
16 Q And this is something | 
17 | you're doing yourself, is it? | 
iat A NO, © can’t, do alt “che | 
ee wrk myself. I expect I could hire somebody to do 
20 the work for me. 
24 Q I see. You're contracting 
22 it out to farmers in those areas? 
7a A I get farmers working on 
a contract for me. 
23 Q I see. How do they 
“ seed it? 
27 | fh Depends how much seed is | 
28 | available what methods can be used. | 
29 | Some would be hand-planted; some would be seeded by 
30 | hand, some would be -- I mean using fingers; some would 
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seeded by using hand machines, and some would be 





seeded by uSing Brillian seeder type machine specially 
adopted so that the row width can be regulated accord- | 
ing to the demand of that species. 

Q Now you're going to seed 


200 acres next summer? Next spring? 


A Planting I 
expect next spring. 

Q But you've got no real 
plans on say 50 acres here will be done in a certain 


way, and 50 acres there? 


wb No, this depends on the 


species and it depends on how much material I get. | 








) You don't have those 
plans yet? | 
A No. In my mind, yes, 
‘but not. on. the paper. 
Q I see. So would they be | 


divided up into plots of a certain size? How would | 
you keep all of these varieties or ecotypes separate? 

A My basic approach would 
be I would like to use each ecotype in two locations, 
because if something goes wrong in one location, I have 
still other location, I expect to have other location 
available. If there is some cross-pollinated speeies, 
I cannot plant two ecotypes in the same field, sot 
have to use them in different locations. If it's self- 
pollinated or apomictic variety 


or ecotype I could plant two or three ecotypes in the 
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1 

2 same field and that again depends what the feature 

3 is, I could use it accordingly. The basic rule is 

4 that each one would be planted in two locations to 

= guarantee seed, and our plan is to produce twice, at 

6 | least twice as much seed as we expect to need, and | 
7 that could guarantee us at least sufficient amount | 
8 | for what's needed. 

9 Q Mra’ Bayly’ gotantoe a | 
10 | discussion with you on how much you could produce, 
ll and I didn't necessarily foltow it all. I'm wondering 
a if I could try it in a different way? We heard evidenc 
13| that the Arctic Gas proposal would take up about 40 | 
m, Square miles of land in the Northwest Territories and | 
14 the Yukon. Now, bearing in mind that Foothills do not | 
16) go into the Yukon but that they have a considerable 
al number of miles extra of right-of-way because of their) 
ea tAreyaie to Pine Point and Yellowknife, and also bear- | 
io ing in mind, of course, that you're not going to reseed | 
=H the whole right-of-way, could I for the sake of aud 
| take half of that and say 20 square miles? ; 
22 A My calculation is 
23 approximately 7-8,000 acres, I don't know in square | 
24 | miles because I am not very good at mathematics. 
ol 6) So that would be over 
26: 10 at least. 

27) A Pardon? 

28 | Q Over 10 square miles. 

29 A I am not good in mathe- 
30 | 


| 
Matics., I use’ acres, | 
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| 
| 
| 
: 
2 Q Well, how many acres in | 
3 a uae mile? 
4 A 640 or something like | 
i. chat. | 
6 | WITNESS BOUCKHOUT: I think 
i} | 
. your assumption is generally about correct, Mr. Carter. | 
8 Q 60 2 ‘your specifications| 
9 call for seeding of, if I “can take an average, of | 
10 | around 25 pounds per acre? | 
WITNESS VAARTNOU: | 
bbse A Yes, avarage. 
12 Q Now; your plans call for 
13 || 200 acres to be seeded in '76, 200 the next year and 
14 200 the next year. 
15 A Yes. 
16 | Q Correct? | 
tt A That’ Ss "Corrects : 
18 Q Roughly 600 acres and 
pts) if we related that equivalent to a square mile it | 
20 would be easier to work with. Say you're going to seed | 
righ 640, all’ rignt? | 
aa A Sl te 
23 Q Atl rront? | 
24 | A Yes. | 
asl Q You're going to seed 640 | 
26. acres. | 
27| A For seed purpose. | 
28 | QO Right. In other words 
29 you're going to seed a square mile in those three ae 
30 | A Oh yes, you could figure 
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would harvest five years in a row. 





1 
> Q All right, so if you were 
2 Only going to reseed in the north another square mile, 
4 you'd have to get 25 pounds per acre. | 
5 A Yes. | 
é Q But you're going to seed | 
iH Over ten times that much, over ten square miles. Right?| 
8 A nes. | 
9 Q So you're going to have | 
10 to get over 50 pounds per acre. | 
Jal. A Yes. | 
1 Q Do you feel confident 
iat that you can reach that goal? | 
14 A I guess you completely 
15 forgot one aspect, that you don't harvest seed one | 
16 year, you harvest seed four years. | 
lg Q Well, I don't think so, | 
18 sir, because you're only doing 200 each year, I am | 
19 Boe nein EP A You keep that 200, you 
20 don't cut the 200 away next year, you produce twice as 
oy much next year as first year. 
a Q That's Sighe. | 
53 A And you would harvest 
that seed 
24 fat least five years in a row. | 
25 | Q Bait == | 
26. A So you get how much is 
| total then? 
ag% 9) -- I'm talking .=- | 
29 | A 600 acres planted, it 
| 
| 
| 
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Q No, I'm saying to you 
and relying on your evidence that you're only going 
to plant 200 acres. 
A I plant it, I can never 


say if I rip it up again next year. 


| 
| 
@) No. | 
A So I keep it at least 
five years and maybe ten years, depending on the 
species, depends how long they produce seed. 
Q All. xsi ont: 
A The total acres would 
be planted 600. The production would be every year | 
600 for five years in a row. 
Q All right, well let's 


refer to your evidence where you dealt with this. 


WITNESS BOUCKHOUT: Excuse me, | 
| 





Mra iGarter,, justeaypoint cielarifieation here: Lh you 
want Gtouphant«200 acres the first year -- 

MR.-CARTER: -Yes. 

A An extra 200 acres the 
second year and an extra 200 in addition the third year 

Q Well, my question is, is 
there an extra 200? 

A Yes, it is. 

WITNESS VAARTNOU: It is. 

oO So on page 12 where you 
refereto: thismcontract seed production, you say: 
"200 acres to be planted in 1976," 


it should be 400 acres to be planted in 1976. 
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A No, you don't read that. 


YOu plant extra @200 in ' 7h? 








Q OeK., 2+ Understand. 
Dor yOu get seed Ghe first: wear: | 
A No. 
Q How long does it take 
to get seed? 
A I expect some would 


produce second year, and some maybe take one extra 








year. 

QO I see. 

A But most of them would 
produce seed second year. 

Q How would you plan to : 
harvest that? 

A Right now I order special 


machine from Germany, and special gleaning machine 


from Oregon State. 


| 


Q Is it anything like a 
combine? 

A Yes, it's special combine 
designed for that purpose. There is another combine 


available from Oregon, but we expect to buy it when 
it's needed. The machine from Germany takes at least 
six months and so we already put order in, 


| 


! 


Q Now, you've got 600 acres 


that vare. planted. with,26) dafferent “types of seeds -- 





T'minot sure that I know the right word == but you've 


got 26 you want to produce,seed for, to use in the 
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1 | 
‘| Arceic, is that correct? | 
3 A in. ALCtic, "you mean in | 
4 Ciervalley, "not. aly AGetic. | 
5 Q All right,in the valley. 

6 | A Yes. | 
7 Q And further north you've | 
8 got a pipeline rumning all the way up to the tundra 
7 area. 
A Oh yes, Arctic, I would | 
| Cail ie Arctic. 
12) Q So now with this combine 
| you're gdng to have to do, if you're having the sain | 
type of ‘seed “in two different places, 50 different 

5 | plots, is’ that correct? 

| A That's correct. 

ey Q And do they roughly set 
8 | seed at about the same time? 
>| A No. | 

20 0) How much time would you : 

aps have to work with? : 

aes A Two months. First one | 

23 might be ready end of June and the last one might be in 
4 the middle of August or the end of August. 

25 | Q So you're semteedere 

26 | that in view of all that, that you can produce enough 

native seed to reseed all of the areas that will be 
| required for the Foothills Pipe Line? 
| A Yes, I'm confident. 
| fe) Alt. vignt, Out LE. You fe 
| 
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Cross-Exam by Marshall 





unable to do so, you don't have an alternate plan, 
you've referred to shredding but that's part of your 


Yast Lp lan. 


A Yes. 
MR. CARTER: I have no further 


questions, sir. 


CROSS-EXAMINATION BY MR. MARSHALL: 

Q Firstly, Dr. Reeves, 
could you tell me what the extent of the archaeological 
work was that you did for Foothills? 

WITNESS REEVES: As I said 
in my evidence, it's based on a search of published 
Sources for known site locations and examination of ! 
air photography to Boatanee potential sensitive areas. 

Q Have you done any ground 
reconnaissance work for Foothills? 

A No, I have not. 


Q IL wnderstand, Dr. Reeves, 


that you've also been doing some work for Canadian 
Arctic Gas pertaining to archaeological matters. 

A That is correct. 

Q Could you just run throug 
briefly what that's involved? 


A This involved ground 


reconnaissance of the proposed section on the transmission 


system, the 2-C between Caroline, Alberta and Crow's et, 


Bec. | 


Q When did yowdo that, sir? 
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A The field studies were 
completed three weeks ago. 

Q Well, sir, with respect 
to archaeological reconnaissance and salvage work 
relating to a major pipeline project, do I understand 
correctly that really under the proposals of either 
of the pipeline companies -- you have some familiarity 


with both -- there would be an opportunity for an 


archaeological reconnaissance prior to the commencement 


of any construction activities, such as the reconnais- | 
sance you mentioned that you did for Canadian Arctic 
Gas this summer. | 
A That refers to south of | 
60; I think north of 60 the statements in the environ- 
mental -- I don't have the exact sections here -- sugg-| 


est that there would be some structuring at that time 


to the field reconnaissance for Canadian Arctic Gas. 


Q There would be an 
opportunity to examine the proposed route, say perhaps 
even using aerial photographs, so as to enable you 
to predict many of the likely sites that would be 


of archaeological value or interest. 


| 
| 
MR. SCOTT: Mr. Commissioner, 
before the witness answers the question, he's identifie 
himself as having done certain archaeological work for 
Arctic Gas toa the south’of the 60th Parallel. I take | 


it that he is not the Arctic Gas expert who has done 


work to the north in the Territories, who .is..Dr. Mil- 





ler .. I presume that Dr. Mille will give evidence on | 
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Cross-Exam by Marshall 


the Arctic Gas proposals, their archaeological pro- 


posals if indeed he's going to be called at all, and 


an effort will not be made to get Arctic Gas' position 


on archaeological matters in the Territory from a 
witness who has not done any work for them in the 
Territory. 

MR. LUTES: This must be an 
example of Mr. Scott actang for Foothrils, but fT 
didn’t igerecane it to be related to Arctic Gas. 

MR. SCOTT? Well, \1 dranne 
raise the matter, I must say frankly, because I felt 
obliged to on the Foothills behalf. I am simply con- 
cerned that the -- in Phase 3 in the Phase 3 panel 


there is a statement about archaeological matters on 


behalf of Arctic Gas, and there will be cross-examinat 


about that when we come to it. If Arctic Gas is 
going to call an expert, an archaeological expert on 
Work. Or proposals for north of 60, that"s fine; but 
it doesn't seem to me legitimate to obtain that 


evidence from a person they have employed to do work 


in other parts of the country, and thereby remove the 


necessity of calling archaeological evidence. 


MR. MARSHALL: Mr. Scott, you 


haven't listened long enough. 


always a risk. 


MR. MARSHALL: It's not my 
intention to get into that. I want to deal with some 


more general matters that relate to archaeological 


| 
MRe SCOTT: I"m sorry. : 
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1 
2 work relating to large pipeline development, and | 
3 what I wanted to make clear was that Dr. Reeves has | 
4 some background in this area, he's done work both 
Ss for Foothills north of 60, and he's done work and 
6 he's identified the area for Arctic Gas south of 
3 | Caroline. That's simply the point I wanted to 
: establish. | 
iy MR. SCOTT: Mr. Commissioner, 
10 I undertake to listen. My only concern is that I 
a understood Mr. Marshall was attempting to elicit 
12 Arctic Gas' position on archaeological matters. 
13 Now we're not interested in their position on archaeo- | 
14 logical matters anywhere else, only in the Northwest | 
15 Territories, and the Yukon. | 
16 MR. MARSHALL: I wasn't 
174 attempting to do that but I can't see what difference 
18 it would make if I did. 
19 MR. SCOTT: All I'm saying is 
20 that in our respectful view it doesn't get you off 
a7 the hook from calling archaeological evidence by 
25) people who you have retained to do it in the Northwest 
a5 Territories. That was the only point, Mr. Commissioner, 
24 | that I wanted to make. So I have no objection to the 
ell question if that's understood. 
26 | MR. MARSHALL: Thank you very 
oe much, Mr. Scott. 
al MR. SCOTT: You're welcome, 
29 | Mr. Marshall. 
30 | MR. MARSHALL: I appreciate 
| 
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your concern. 


Q Dr. Reeves, I take it 





from your evidence with respect to the work that you 
have done for Foothills and anticipate doing for 
Foothills that you would have an opportunity to 


examine the proposed right-of-way and determine which 


Sites are likely to be of significant archaeological 
interest, and I believe you've indicated youtave done 
some of this work already from aerial photographs. 

A Locales from waneet 


photographs. The line check would involve examination 


of these particularly sensitive locales to determine 


if in fact there are sites there, and if there are 


Sites there, if they are of any value. 


Q Right. But the first 
step then is really an arehaeologist has an opportunity 
to look at the proposed routing for a pipeline and 
form a judgment as to whether or not it would be 
near or run through any areas that an archaeologist 


Might think was likely to be of interest. That's the 





Piast thing. 

A Thats conrect. 

Q So that's ‘the fier 
opportunity really that. a project of this sort provides 
to you as an archaeologist. 

A Yes. 

Q I believe you then 
mentioned that it is anticipated that there would then 


be an opportunity to go to those sites that were 
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expected to be of significance and to make some 
investigations to determine whether in fact they were 
of interest or they were not? 

A Yes, but this would be 
done before final design. 

Q Right, and that would be 
done ahead of construction, aS you mentioned. So 
that's another opportunity that there would be to 
investigate sites Of possible archaeological intercsce 

A Yes. 

Q Now I take it that furthe 


on, once the initial construction activity would get 


| 
| 
| 
| 
| 


under way and some clearing would be done, there would | 


be another opportunity to an archaeologist involved 
with such a pipeline project to examine perhaps in 

more detail sites that may have ‘een disclosed as a 
result of the clearing activity that's taken place. 


A That's correct. 


Q So that would be another 


opportunity that would be presented to an archaeologist, 


A Yes. is 
Q And as well there is 
mention of an archaeologist having an opportunity to 
examine the ditch, the ditch itself, and the side of 
the ditch, and also the spoil heaves I don't think 
anybody was suggesting that the archaeologist ide 


going to be there throughout the period of excavation 


¥ . : Ch, . 
of the ditch, but during periods of time when ditching 


is to take place near areas that have Some archaeological 
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interest, the archaeologist could be there and have 
an opportunity to make that sort of inspection. 

A Yes. 

Q Would it be fair to say 
then, sir, that while it is true that the ditching 
Operation itself may cause some destruction of sites 
that have not been identified to the processes we've 
talked about, that overall the building of the 
pipeline with the involvement of archaeologists such 


as you've described provides really a series of 


opportunities to archaeologists to make finds. 


A I would qualify by saying! 


potential opportunities, yes, it does. 

Q Indeed, having a ditch 
wall exposed through the Northwest Territories for 
a distance of some 800 miles is somewhat a unique 
opportunity to archaeologists, given that finds 
really are very often related to examination of 
areas that are disturbed, that is until there is some 
disturbance you can't really find anything. 

A In many areas. 

Q Would it be fair to say 


as well, sir, that archaeological programs related to 


pipeline construction of the type that you were talking 


about in your evidence in terms of the money that's 
spent on archaeological’investigation are very signi- 
ficant relevant to what we in Canada have been doing 


Pa 


historically relating to archaeological matters. 


| 
| 
| 
| 
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A North ‘of 60 HE you want 
to qualify the area. 
oO North of*60? 
A I think until very recently 
I would answer yes. In more recent years there has 


been a more significant increase in input from 


Territories in relationship to certain projects. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
governmental agencies. In certain areas of the 
Q I believe some of that has 
been funded by industry that is interested in some of 
the proposed developments. Dr. Morlan, no not Dr. 
Morlan but one of the other archaeologists working for 
the museum of man has some of his research work funded | 
ine care vy 1NauUSstLy . | 
A That is correct and is also | 
the case of Foothills, I°mirght addi It"s pure aa 
being done this summer. 
oO” Mr. Bouckhout, I would 
like to ask you a couple of questions about Foothills 
borrow requirements because it wasn't quite clear to me 
how far along Foothills was in the identification of 
its requirements in the areas in which they might be 
met. 
I had been under the_impression 
that there really hadn't been a precise determination 
made of the requirements and I know you have given us 


a’ figure of 18,000,000" cubic’yards. *I*belteve you 


indicated that that wouldn't include any borrow that 
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Bouckhout, Drew, Claridge, 
Davison, Vaartnou, Lawrence, 
Taylor, Reeves. 

Cross-Exam by Marshall 


would be required for backfillwoft theiditehaand: 
believe you mentioned this well, that it wouldn't 
include anything that would be required for the laterals? 

WITNESS BOUCKHOUT: 

Aveves; that's ecorréct. As | 
i mentioned earlier that our people feel that it is 
very difficult, if not impossible at this time, to 
really accurately determine how much material you are 
going to need for replacement of ice-rich backfill over 
the ditch line and therefore I gather we have not, in 
fact, projected that. 

Qo. Well, I think Mr. Bayly | 
asked this about you as well. He wanted to know 
whether or not Foothills has determined what quality | 


of materials would be required, say ata compressor 


station site, he was interested in finding out whether 


or not Foothills would take only the quality it needed | 
or it would want to get first quality materials, perhap 
in situations where they didn't need quite that quality 
Do I understand correctly that your evidence was that 
sort of a determination hasn't yet been made? 

A That$s. comrect «o Me cahacnet 
yet been made. My impression is that materials for 
these types of uses, such as padding for compressor station 
pads and so on, the type of material for these purposes, 
it is not necessarily high quality materials that are 
necessary. The high quality materials are really 
necessary for river weights and swamp weights and so on, 


the concrete aggregate. 
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Bouckhout, Drew, Claridge, 
Davison, Vaartnou, Lawrence, 

Taylor, Reeves. 

Cross-Exam by Marshall 


Q And I gather that while 


| 

| 
Foothills hasn't really determined, with any degree 
of certainty, which borrow pits it would be using 
either as preferred or alternative sites? 

A That's right. We have 

identified the materials that are there. We have 
simply selected from the various inventories available 
locations where materials are available. We haven't 
gone to the actual point of saying, we will use this 
and we will not use that, and we have done some 
assessments from the biological crew, further cssessnents 
including drilling are yet to be done. It is simply 
not on the stage, not on the critical path that should 
have been completed by this date. 


| 
| 
j 
i 
| 
1 
| 
| 
| 
{ 
| 


Q Well, sir I thought I had 
gathered that correctly from your evidence and that's | 
why I was somewhat surprised when you quoted, and I 
think you did so twice, pretty exact figures as to the 
percent of general fill materials and aggregate materials 
that you would take out’ of borrow sites. If I have the 
figures correctly, you said between seven to seventeen 
percent of the available general fill materials and 
between 0.6 and 0.8 percent of the aggregate materials. 

A Yes, I think I quoted 
something in that range and it was based as I have Saas 
several times that the actual quantities which we have 


identified are subject to some change and the quotation 


of those particular numbers were dependent on those 
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Bouckhout, Drew, Claridge, 
Davison, Vaartnou, Lawrence, 


quantities. 


Taylor, Reeves. 
Cross-Exam by Marshall 
Q Well, sir surely those 
numbers are a stab in the dark if you don't know what 
you need for backfill in the ditch and you don't know 
what you need on the laterals and you haven't a 
the sites that you prefer or the alternate sites. 7 
Surely suggesting you are only going to take 
from 0.6 to 0.8 percent of the aggregate materials is 
meaningless. 
A Well, I believe I said from 
0.6 percent to two percent or three, percent .or somethin 


lakethat ~ ».Now,,.. don't, think iif) we,anre.talking,,. it 


we are talking aggregate materials, I think we can 


iQ 


fairly reasonably project aggregate materials at this 


time. It is the general fill materials that are more 


| 
indicate the lateral system. I was simply speaking | 
about the mainline system at that time. | 
Q Well, I take it that in 

order to come up with these figures and I submit they 
are fairly precise figures that you have given me, | 
that you must have made a determination of where you | 
ae get gravel, what type of material and what 
quantities? | 
» A. Well, as I said the deter- | 
mination of these figures was based on the pits which | 


we had recognized on our alignment sheets, on our 


spread sheets. Now these are the pits or the areas, the 
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Bouckhout, Drew, Claridge, 
Davison, Vaartnou, Lawrence, | 
Taylor, Reeves. 

Cross-Exam by Marshall 


borrow areas which have been identified by the DIAND 
Inventory and by the D.P.W. people and the fiqures are 
based on our projection of needs from those pits, if 
in fact, we do use those pits, in comparison to what 
the various inventories have said could be available | 
in those pits. 

Now, it does not take into 
account any other sources which are along the line as 
well. Simply those which we have said are the potentia | 


° ca. » 
actualwsites: San 


_ 


Q Woulasthose estimates that 
you gave, those percentages include bo>xow materials 


required for backfill? 










Ae Noy theywaont' t. 

Q And they don't include 
the laterals? 

Pop hate serightice The digures 


are strictly based on the mainline and I do agree, 


‘they are general figures. 


Q Given that you separated 
aggregate materials from general fill materials, I take 
it that Foothills has made an assessment of how much 
each type of material it does require and where. 

A I believe we have done a 
general assessment. That's Piet: < | 
QO Well, it must have been 


specific enough to enable you to determine that in no 


case are you going to take more than 17% of the general 
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Bouckhout, Drew, Claridge, 
Davison, Vaartnou, Lawrence, 
Taylor, Reeves. 

Cross-Exam by Marshall 


fill material from any of the borrow sites? 
A. Yes,,this, is.true. beyond 
the fact that we haven't projected to the replacement 


of ice-rich backfill etc. 


QO, Well,.if,.such:.a, identification 


has been made then sir, I wonder if it might be made 


available? 


A I suppose it could be made 


available. I will certainly check with our engineering 


department and see if they can do so. 


Q I would appreciate that Mr. 


Bouckhout. 


MR.«LUTES:..Mr. Marshall are 


you asking for the calculations by which we calculated 


this precise figure of 7 to 17%? 
MR. MARSHALL: 


: ; Well I am really interested 


in an identification of those borrow sources that 
Foothills is intending to use to take the aggregate 


material and also the general fill material. 


MR. LUTES: I didn't understan 


the question to be asked of the sources. 
Is that what the 
witness understood? 

A No, I would like you to 
put that question to me again Mr. Marshall. I am not 
sure exactly what your looking for. I never intended 

4 


when I produced these figures to indicate that they 


were anywhere near exact. These are fairly ballpark 
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Bouckhout, Drew, Claridge, 
Davison, Vaartnou, Lawrence, 
Taylor, Reeves. 

Cross-Exam by Marshall 


figures and all I am using them for is illustrative 
figures to try and give some indication as to what we 
are dealing with here. 

MR. LUTES: Maybe we could be 
a little more precise. I am not sure what it is you 
want us to produce, Mr. Marshall. 

MR. MARSHALL: ‘I «thank Jt 
gets back to this. We have been given figures that 
the requirements of Foothills can be met by taking from 
between seven and seventeen percent of the general fill 


Materials from the borrow sites that Foothills intends 


to use and the percentage of aggregate, we are not cuit 
clear on the figures, I had thought it was from 0.6 | 
percent to 0.8 percent but Mr. Bouckhout thinks it might 
have been a wider range than that. | 

Now it seems to me that if | 
the calculations have become that precise, Foothills 
must have identified then the particular borrow sources 
that it intends to draw from and I would like to know 
that. I would like to know which those, what those 
sources are. 

Secondly, the Foothills must 
have determined how much of the two grades of material 
Mr. Bouckhout was describing, Foothills intends to take 
from each of those sources and I would be interested in 
knowing that. 


WITNESS BOUCKHOUT: Mr. 


Marshall, the figures I produced were simply to indicate 
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Bouckhout, Drew, Claridge, 
Davison, Vaartnou, Lawrence, 
Taylor, Reeves. 

Cross-Exam by Marshall 


in general terms, that we are not going to take a vast 
percentage of the material that was potentially avail- 
able. I have very generally run the figures. Ob- 
viously when you do a percentage, you come up with a 
number. Now perhaps I have erred Ln YOUNGING: te voLu 
a bit. In fact, in concrete aggregate, the 
numbers are pretty precise, but I don't present that 
to indicate that we do in fact have that precision 
available right now. 

I could for instance, ‘round 
the concrete aggregate off to say one to five percent 
anda. 1 could round off our 16,000,000 tor 20,000,000. 


Q Well, let's see if I 


| 
| 
| 
| 





| 
| 
| 
| 
| 


understand the import of what your saying. Taking your | 


rounded off figure of one to five percent for aggregate, 


are you telling us that in no case is Foothills going 


to take more than five percent of the available soaresaye 


from any of the borrow sources it has identified? 
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Bouckhout, Drew, Claridge, 
Davison, Vaartnou, Lawrence, 





generally available within that area? 


4 Taylor, Reeves 
Cross-Exam by Marshall 
: A No, definitely not. This 
: was done in general areas. This is not one calculation 
; for the entire line or per mile. In fact,.the way we 
; broke this down when we did the general calculation, I 
: believe, was mileages 0 to about 138 or the tundra | 
; zone, the permafrost tundra zone, 138 to about 287, 
4 about Chick Lake which is you know very generally the 
: remainder of the permafrost zone, the Canadian's | 
aj permafrost zone. Chick Lake down to about Wrigley 
a and from there, Wrigley down to the border. 
: 0 So no determination has 
be! then 
been made/as to how much borrow would be taken from 
14 
any site? 
LS 
A Any particular site? 
el 0 Any particular site. | 
4 A I don't really know | 
- precisely. I believe certainly our engineering | 
i department has looked at that and has a gqeneral proj- 
a ection of what is to be taken from individual sites 
= and if, in fact, those individual sites are to be used. 
8 Again, as I say, this is, we are not at the stage 
. right now. We don't feel we should be at the stage 
i fens now whereby we have to actually designate that 
“| since we haven't drilled the individual sites as yet. 
aa 0 Well then, do I take it, 
‘a Mr. Bouckhout, that orale you are telling me is that 
- within a large area or a segment of the line, Foothills 
*i won't be taking more than 5% of the aggregate that's 
30 
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Bouckhout, Drew, Claridge, | 
Davison, Vaartnou, Lawrence, 
Taylor, Reeves | 
Cross-Exam by Marshall 
A I think in that general | 
range. I'm just trying to give you a general concept 
of what we are talking about. 

O Well, you gave uS a 
specific figure and that's what led to my questioning. 
tavanted, to .-= 

A Well, I can't really talk 
figures unless I give you the figures. 

MR. LUTES: He gave you a range 


from 1 to 5% and nothing could be less specific. 


THE COMMISSIONER: Nothing 


could be less specific, right. 
MR. LUTES: He keeps referring 


to it as 7 to 17% as being precise. The witness keeps | 


i 


saving it is just a qeneral ball park -- 


MR. SCOTT: Well, surelv the 





point, Mr. Commissioner, simply is this. If it's a 
general ballpark figure arrived at by Mr. Bouckhout 
upon which nobody is expected to rely, well then, that' 
fine. We know where we stand but if on the other hand, 
it is intended to be a genuine estimate of what they 
will take, then the question obviously is highly 
appropriate.’ Is it the former Or is, it) the Jattersgcs 
is it unfair to ask, does Foothills want to consider it: 
A It was intended to be a 
general ballpark figure to give us an indication, sort | 
of to put it in words,to give us an indication of the | 


relative terms or of the maqnitude we are really talkine 


about. 
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Bouckhout, Drew, Claridge, 
Davison, Vaartnou, Lawrence, 
Taylor, Reeves | 
Cross-Exam by Marshall | 


It was never intended to | 
be an exact figure to the nearest 5% or .1% or anything 


| 
] 
| 
} 


Mikewthat . 


MR. MARSHALL: _ | | 
6) Well, I think I understand! 


what your position is now, Mr. Bouckhout. I appreciate 


that. Mr. Drew, in your evidence, you talk about a 





terrain sensitivity rating and as I understood your | 
comments, you are indicating that this in your judgment | 
somewhat of a significant difference between the | 


work that you have done for Foothills and the work 


. that Arctic Gas has had done? 


WITNESS DREW: Yes, that 
is correct. 
@) And you regard this as | 
kind of a difference in the approach in this area with-| 
in your discipline? | 

A A difference in approach | 


and a difference in desired results, I think. We're 


project, we are trying to do a complete project. At 
least, I am from terrain typing and environmental as 
well as an engineering project. 

QO I don't know, sir, whether 
you were here when the geotechnical witnesses for 
Arctic Gas were asked some questions about terrain 
sensitivity ratings. It's quite a while back and I 
suppose all our memories are fairly foggy on this. 

I think generally the 


notet tying, to:sust do entirely an engineering 
position of the Northern Fngineering people and Dr. 
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Bouckhout, Drew, Claridge, | 
Davison, Vaartnou, Lawrence, | 
Taylor, Reeves | 

Cross-Exam by Marshall 
Clark's group that they have given some thought to 
a terrain sensitivity rating and they found it for theif 
; | 
purposes it doesn't appear to have any practical | 
application or utility, that it's an interesting | 


academic exercise if you like but they can't translate 


that into meaningful engineering terms. 





Do you understand that 
or are you aware that there's generally that aifference| 
of opinion between yourself and the Northern ete tieerin 
people who are involved in this same area? 

A I haven't attended -- I 
didn't attend the geotechnical sessions but I had the | 
general impression that that was their attitude, that 
they didn't feel that it was important that they were | 
aiming -- I don't think -- I couldn't find anywhere 


in their material where they really described terrain 


sensitivity or went into it and I get the impression 
they were interested in the feasibility for construc- 
tion which our geotechnical staff has taken care of. 
But I didn't get the impression they were interested 
in sensitivity of the terrain mat would help them pick 
a Coie: if they had to go in for emergency repairs 
Or Cor ancillary facilities if they were trying to 
give a general idea of the terrain sensitivity or a 
possible environmental impact for the whole corridor 
which is what I tried to do in ours and I'm not trying 
to make it practical from an engineering point of view 
by adding these numbers. I'm trying to contribute 


something to environmental impact point of view. 
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s Cross-Exam by Marshall 

: 0 Well, do I understand 

: correctly, then you feel that the significance of 

: the terrain sensitivity rating of the tvpe-you have 

> developed is related to environmental matters rather 

| than engineering? 

7 A Yes; Isbrought that out | 
B in my direct evidence yesterday in the example with 

? the talus slopes, I think. 
ia Q I still have a little 
a difficulty with this concept, sir. And I would 
ue -appreciate if you could elaborate on tea bit forume 
8 byetel ling’mehaslittie bit Bkout the term sensitivity. 
7 Sensitivity to what, sir? Ne 
= i; A Sensstivity to a change | 
= | from the natural state and the inabilitw to revert 
17 pe: 

to that natural state. want 

me In other words, a NE 
sa Sensitive terrain, say, you go over it with a ee, 
» more sensitive is more apt to leave tracks on that 
a terrain or the more apt those tracks are to turn into 
ae gulleys and so forth. 
a 0) Well, when you look at it, 
as sir, and have done so for Foothills in this project, 
i) what do you have in mind when you are tryina to assess 
| sensitivity and let me suggest a number of things that 
au may well have very different consequences in so far as 
a | terrain is concerned, walking over some terrain, drivin 
a a pickup truck over some terrain in the summertime, 

30 


driving the same pickup truck over that terrain “in the 
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Bouckhout, Drew, Claridge, 
Davison, Vaartnou, Lawrence, 
Taylor, Reeves 

Cross-Exam by Marshall 





winter when the ground is frozen, going over that 
vehicle with a rologon or soft track vehicle, going 
over it with a ditching machine, operating .a chilled 
pipeline through it, and I suppose the list could go 
on but do you have any one of those activities 
specifically in mind when you are assessing and 
assigning a rating of sensitivity to a terrain? 

A No. No one specific 
activity and of course, you mentioned going over in 
the winter, you'll see if you read a description of 


the terrain sensitivity in the preface to the alignmen 


sheets, that these are summer sensitivities and I 
explained that in most cases, winter sensitivity 1s 


very low from a terrain point of view, sometimes | 





not from a plant point of view. I have in mind a 





general sensitivity and if you have very sensitive 
terrain, it's going to he damaged by walking on. If 
you have less sensitive terrain, it's not going to 

be damaged unless you run non-carrying vehicle traffic 


\ 
on it and so forth. 


0 I see. So your sensitivity 
rating then is meant to apply to the summer, specifi-— 
cally and you have in mind say operations and main- 
tenance activities along the right-of-way? 

A Yes, or any trespass. 
Q Sir, I was wondering 
whether or not you were familiar with the report of 
Dr. Strang for the Canadian Forestry Service of 


Environment Canada prepared for the Environmental 
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Bouckhout, Drew, Claridae, 
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Cross-Exam by Marshall 





Social Program Northern Pipelines, published August, 
1973. It is entitled "Studies of Vegetation, Land 
Form and Permafrost in the Mackenzie Valley, Some 


Case Histories of Disturbance." 


A Yes, I did go through that 


at one time. 


Q The passage that was 





pointed out to me sir, is found on page 24 under 
section 8, conclusion, section 8.1, the title is 
"TInappropriateness of Terrain Sensitivity Rating". Sir 
I would like to read this~paragraph into the record 

Sy 


and then ask you if you could coament ON 1. at yeu 
— 


a 


= 


| 
: 
| 
would? | 
A Bilge 2ighe : . | 
Q The passage iS as follow 
"No general terrain sensitivity rating could be 
derived from these case histories, and it is | 
doubtful if any system valid at more than 
a general level is: possibile. There are 
three reasons for this. Firstly, there are 
considerable point to point variations in 
micro-site, particularly slgpe aspect and 
\ 
sub-surface moisture, all of which produce 
different responses to any disturbance. 
Secondly, seasonal effects have an 
important bearing on response in three 
"states" or "conditions" can be /recoanized 


corresponding to the seasonal weather changes: 


(a) the frozen state in winter, the least 
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vulnerable; (b) the thawing state in spring, 
the most vulnerable; and (c) the relatively 
dry state in summer, intermediate Sear 
bility between (a) and (b). Lastly, the 
kinds of disturbance possible are many and 
the differences in intensity almost 
infinite. All of these factors militate 
strongly against the production of a useful 
sensitivity rating." 

That's the end of the 
quote. I should perhaps, before asking you to comment 
Gn 2, Sir; point out that as TIT understand it from 
looking at the report Dr.Strang inspected some 200 
disturbed sites in the Mackenzie Valley in 1972 
in an area between Fort Simpson, I believe and Inuvik. 
You are familiar with that, are you? 

A I’m not familiar spéciii— 
cally no, but I say sometime ago I did peruse that 
report. 

0 Then, the statement that 
I read from the conclusion based on the results of his 
analysis of those various sites. I'll show you the 
passage, sir, so you can read it over and perhaps 
you could comment on it. 

A Well, IT-think I could 
comment right at the moment on that that I have taken 
care, I think, of some of his objectives in that well 
first I have given a range of ratings- for each terrain 


type realizing that in something like a hummocky 
























7 2eveoh  1OfvseT 
{letexsM va mExXd-~28079 






7 





7 


7 a hy - : : _ 
.poisqe at ot6ce patwets sd? (d) toldayaas ‘ 






— 
is 
a 






y¥fevitelss org (0) Bae yaleerentov saqm, ot 











-“gzentuy i t ate tbeanietaz ,r13mnNys at aiete 


By 


; 
edt ,vyisesd (dd) Bae (8) aeewted yiilid 


: : ah alt Aue ‘es }! —— S' od 
4eaqmnfia vitlbensdot at Beonmerettlb edd 


4 
| a%ea%ri ra eTyor 715 yeorns bes (tA ao tatktar 8 
} 4 HM 2 
fyuteau 6 to moLsovborq ead Jan: eps vipac te 
] ' ‘ Of 
nije1 viivisiesnse . 
| 
Li 
a4 f . + a Te 


gnemnos oF voy pHikes o&1 Sct iqean too bivora | sj oop 


: bos vnam sys sidieaoq soasdip3getS jo aebnia 
; } 


| 7 ’ ra io AatLoa + ee ta) 
i] 
i ¢ a ; > ! 4 Ae, ty at j ' ts [ 1 
= 7 
mf f { r ( ‘ i« — > ¢ g Saerd = | 5 ca 
; 
. 4 - 7 } al 
| 3 : ) ed 50 f ti | 
; By: 
7 { Iw Si it ns? q 6 oy 


i] 
4 7 f 
| I es 
& 
60 1iensTvaBsa *¢ - 
' c 
; j , » nA 7 _ 
')} BEN to etluses sc e {i npoLeulano> sdi>? more Sesy I 






esctst ever I dss ted? no tnemom adv 26 tdpls gnommog 
Iflew 3509 “ah @eovlistoastdo etA 160 smoe to ,Antig 1 ea 
i 


aie 
tted tinsS t~olveannlssa Io spnsi 6 nevip sever T Serl) 


it 

oS ; 

>” ay 
o-- . 


Yysoormed « ait potdsedos ai saat patsk 
; 4 i 7 

_ - T j 

* a : 


ae a 3 











13186 


Bouckhout, Drew, Claridge, 
Davison, Vaartnou, Lawrence, 
Taylor, Reeves 

Cross-Exam by Marshall 





moraine, the sensitivity in the hollows is much higher 
than on the knobs and so forth so I have given a 
range for that type. 

Secondly, as regards to 
the seasons, I have taken into consideration when 
things are very wet by spring thaw or exceptionally 
heavy rainfall in the summer, I put a little 'w' in 
there say a rating may be 2w3 means normally in the 
summer when thawed it's 2 but during the spring thaw 
or during a rainstorm when it's exceptionally wet, you 
have the higher rating and also I have indicated there 
that these terrain sensitivity ratings apply to the 
summer so I have taken care of the seasonal variation 
and the wet and dry variation and the variation within 


the units. I believe those are the three main points 


of his argument that he feels that terrain sensitivity 


ratings aren't useful. 1 feel that they are. I don = 
feel that you could take them as a Bible and the 
numbers exact but it gives you a general idea comparing 
one unit to another and selecting which unit you are 
going to try to trespass on if you have to trespass 
say for repairs or one thing or another. 

1 JUSt indicate “thar 
perhaps Mr. Claridge would like to add something on 


this. 


| 
| 
| 
| 
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Q Perhaps he will, but I 
want to follow up on something that yau were just 
Saying, and that is you say that you've tried to take 
into account his objections to it, but don't your 


methods of taking these objections into account 


really make the rating a more general one, that is you 


give a range or you give variations or so on? 


A That is correct, you have 


Q So it makes it less concise. 


A Well yes, I think I 
explained when you cross-examined me on the stand 
in August 2lst or 22nd when we were here on the 
location panel, that in an area the size of this room 
you can have quite a variation and there's no way 
you could map something as big as this table or as 
much as the distance from you to me on a scale that 
we're mapping and give a separate rating to each 
little thing. You have to give a rating over a range 
of ratings over an area; and then for detailed work, 
geotechnical people and so forth do their drilling 
and other things for detailed work. They can get 
Site specific information for very small areas.) This 
is the general overview that's presented on the 
alignment sheets for initial planning. 

Q Just on that point, and 
I'm not forgetting you, Mr. Claridge, I'm sure you 
won't forget the point you want to make,you were 


talking about an area say the size of this room and 
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Cross-Exam by Marshall 
the need for a range within it, if that's so and there 
would be a range in the sensitivity rating for an 
area the size of this room, how is that of any use 
to an operations and maintenance crew going in to 
repair a pipeline? 

WITNESS CLARIDGE: Excuse me, 

Mr. Marshall, I think you're dwelling in the area of 
site specific geotechnical engineering and as such I 
think Mr. Drew made it clear that his involvement 
is at a preliminary stage. His sensitivity system 


is an extension of terrain typing which Arctic Gas 


has made very similar use to, and I think Mr. Drew 


has simply extended them a little bit and made it 
clear that it was a location tool something with which 
to gain a preliminary assessment. At no time have 
Foothills indicated that they would go into a 

design procedure on the basis of terrain typing and 

I think that the distinction has been made in that 
Arctic Gas has used terrain typing. 

Q Excuse me, Mr. Claridge, 
you're talking about something that is different from 
what Mr. Drew and I are talking about. 

A No, I disagree because 
the items you brought up, and I agree entirely that 
sensitivity ratings cannot be used in application to 
specific items such as slope stability and drainage 
erosion, and I haven't heard Mr. Drew say anything 
to the contrary. They are engineering items within 


the geotechnical field and I don't see that there 
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; | 
2 is a contradiction in anything that Mr. Drew said | 
3 but I think you are trying to aim engineering questions 
4 at Mr. Drew that he's told you he's not involved wPERS | 
5 Q I think, as I was | 
6 | trying to say, you're concerned about something that 
“ I hadn't realized that I was discussing with Mr. Drew. 
4 Mr. Drew indicated that he felt it had use for environ-| 
9 mental purposes and he agreed with me that operations | 
10 and maintenance activities would be one of the areas | 
WY Ofepossible application, and, want to pursue that 
12 with hin, Can you tell me, Mr. Drew, how an operations 
13 and maintenance crew would be able to make use of cunke 
14 | a sensitivity rating, given your example of an area say 
nS the size of this room in which there was a variation 
a in ine sensitivity over such aduemall area. 
oll WITNESS DREW: O.K., Say you | 
18 had an alignment sheet and if we're going to have | 
19 to go in and make an emergency repair, we're going 
20 to have to trespass on this alignment sheet to a 
i) certain point that's on there, and there are going | 
nfl to be a number of terrain types mapped in different | 
23 ways they could go. There are some of the terrain 
24 | types that have almost a uniform rating, some are 
aa going to have very variable rating, some are going to 
26 have almost a uniformly high rating. Not all units | 
oa vary in an area the size of this room, just some 
sl units do. So they can pick a route, if they have 
29 to do it very guicksy, just om the basis of the | 
30 | alignment sheets. They can pick a route through the 
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: | 
2 units that have generally the lowest ratings, and if | 
3 they have more time somebody can go on the ground | 
4 and ipickythe finaloroute «that they're going to take, : 
) they will want to know whether they're going to start 
6 | here or five miles down, so this would give them the 
| place to start to get more specific. In other words, 
8 tucexpsnthetfirstcphase ofpit3 | 
9 WITNESS BOUCKHOUT: I think, 
10 Mr. Marshall, to be specific, I believe you're 
bl referring to the passage that states on our prepared 
phe, evidence, page 8, sensitivity ratings on the alignment 
13 sheets could be useful in planning summer surface 
14 access for such access, for such contingencies as 
15 emergency repairs, is that correct? | 
16 | Q No, I really didn't 
17 | have that particularly in mind as arising out of my | 
18 discussion with Mr. Drew this morning. | 
tes) A I see, I thought you | 
29 were referring directly to his direct evidence. I'm | 
raph sorry I was mistaken. | 
22 Q I was wondering, Mr. oe 
Pak) if you had any opportunity to this point to verify the 
24 sensitivity ratings that you have developed in the 
25 | field? 
26 WITNESS DREW: Yes, I have in 
27 the course of my field studies I have examined these | 
28 units. I've taken particular notice of what has 
29 happened where there have been clearings of one type 
30 or another, trespass on, even what happens when I walk 
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1 | 
2 | on the ground, when others walk on it, and I have | 
| when 
3 put all this into my field notes and/we go to our 
4 final terrain typing these will all be taken into 
5 consideration, estimates will be improved. 
6 | Q Do you then go. back, to | 
1 this particular site, say where you've noticed some | 
g disturbance to check the sen sitivity of the terrain ae 
9 the different Season sy I think Dr. Strang mentions | 
10 there are three seasons, if you like, where the | 
a sensitivity of terrain is quite different. Do you do 
12> enat so -- I take 1 that you're at anh: area On a 
a particular occasion and you notice a disturbance and | 
14 you make some notes about it. I was wondering if | 
15 you go back to that same location in the other two 
shea Seasons in order to modify, if necessary, your | 
Gh Sensitivity ratings of that particular. terrain. type. 
4 A Well, in the winter it 
19 would be unnecessary to go back because everything 
20 is going to be frozen and covered with snow, and I 
21 wouldn't see anything anyway, and things are stable | 
22 and I've already indicated that almost in all cases 
23 with a few exceptions that I illustrated that the | 
24 sensitivity is very low in the winter, from a terrain | 
sf | point of view. I'm not saying that some vegetation 
26 can't be damaged by winter trespassing, so the winter 
27 season is not necessary now that field checks have 
28 | so far been spring and fall field checks, spring 
a) being yetter than the fall. But I haven't duplicated 
30 areas. Now whether that will be in the program in the 
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future or not, I don't know; but that's not really 
necessary because when I see that something has been 
eroded and so forth, it's happened over a few years 
ad I could see that sensitivity and I know enough 
about different types of material to know how wetting 
is going to affect them. I know wetting is going 

to affect the silt or the clay a heck of a lot more 
thanjait's: going to affect’ gravel. 

Q So if you see it in 
the summer months, that tells you what you need to 
know? 

A Yes; “1E "does: 

Q Now, what about checking 
at these sites to see if the terrain has been 
sensitive to various types of activity other than 
Simply the one that in your judgment caused the damage? 

A I don't understand your 
question. 

Q Well "let's say for 
example you come across a particular terrain type where 
there has been some damage due, in your judgment, to 
the activities of a bulldozer equipped with a blade, 
and you rate that terrain as having a particular sensi- 
tivity on your scale. Do yau -- how do you take into 
account the possible sensitivity that that same terrain 
might have for various other types of activities that 
one could envision going on in pipeline construction 
for operations and maintenance, such as the use of 


soft-track vehicles across the terrain, or the operatio 
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Bouckhout, Drew, Claridge 
Davison, Vaartnou, Lawrence 
Taylor, Reeves 

Cross-Exam by Marshall 
ofvawchilted™sipeline? 

A Well, I have a limited 

number of map units which we've mapped and quite 
a large number of field stops and T See maybe in that 
once place I see a unit of high terrace or something, 
or it's been bladed with a bulldozer, somewhere else 
il ieseerat wiecher it's just been hand clearing of 
a line, somewhere else I'll walk on it and get an 
impression and from the total of all of these I will 
get a better impressfon of the terrain sensitivity. 

Q Tell me how many classi- 
fications you have come up with in your sensitivity 
rating #°°?Do"you"have 1t “Ona 

A Oh no, I thought perhaps 
you were familiar with our alignment sheets, it”s a 
ito =e scale. 

Q I™to4s" How’ does that 
compare with the G.S.C. terrain sensitivity? 


A In what way? 


Q The same? Well, is your 


rating basically the same as that? 
A No, it's my own. 
MR. MARSHALL: I think those 
are all the questions that we have for this panel. 
(WITNESSES ASIDE) 
MR. SCOTT: At this juncture, 


Mr. Commissioner, could'I make one request, and two 


observations? The first is a request of Mr. Marshall 


-- I understand that Arctic Gas under Mr. Spence-Taylor 


had prepared a terrain sensitivity map and report for 
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the entire Mackenzie Valley and I'm not certain because 


I haven't checked, whether that is on their list of 
producedodocuments, but» if it: isn*twI*d be grateful 
to them if Mr. Marshall could provide it to us so 
we could prepare his work for Arctic Gas with that 
of Mrs Drew. 

The other matter has to do 
with the panel thawill be dealt with next week, the 
Phase 3 panel. Foothillshas in this panel called 
-- provided rather a larger panel than perhaps is 
traditional, and specificallythey have included an 
archaeologist and I don't know whether to call Mr. 
Taylor aesthete or a landscape architect or what, but 
his discipline is represented. 

THE COMMISSIONER: Aesthetist. 

MR. SCOTT: Aesthetist. Both 
those gentlemen raised issues which have been probed 
and which though one of their disciplines at least 


is reasonably novel, should be probed further and 


I understand that Arctic Gas has retained people who 


have done comparable work for them, Dr. Miller, an 
archaeologist, and somebody else in the aesthetic 

area. In the Panel 3 summary their conclusions are 
provided out of Mr. Hemstock's mouth, and that's very 
useful. Mr. Hemstock is close to becoming the new 

Mr. Williams in environmental matters. I just wonder 

if in the circumstances Arctic Gas could give eer dar 
ation to either expanding their Phase 3 panel to 


include such persons as I've described, or alternativel 
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indicating at what other stage they can be made 
available. 

MR. MARSHALL: I think 
we got to the position we're in now as a result of 
an earlier fvequest from Mr. Scott to. sec whatywe 
could do to keep the size of the panels down, and 
having now had some success in that in that our 
forthcoming panel is smaller than the one you 
presently have before you, we find the situation is 
being reversed, What I propose, Mr. Scott, is that 
in those two areas that you put your questions to the 


panel and if you find that they are unable to deal | 





with them to your satisfaction, then we can make 
arrangements to call people who have more detailed . 
knowledge in those areas. If that's -- 

MR. SCOTT: Well, I think the 
technique that we developed to keep the panels in 
modest size was to sequence the cross-examination 
according to disciplines, and that has been reasonably 
effective last week and earlier this wee&, and I hope | 
will be effective in Phase 3. If£ archaeology is to | 


be a matter of concern and Foothills has indicated 


I'm not2sure that it's satisfactory to have Arctic 


| 
| 
| 
that they have certain propositions to make there, | 
Gas' archaeological evidence come through somebody 

| 


else, and I don't make this anything but an observation} 


| 
| 
| 


It seems to me it will be wasteful of everybody's time 


to ask archaeological questions of Mr. Hemstock to 





say nothing of aesthetic questions of him unless 


| 
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aesthetic matters be regarded asso entirely subjective 
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that Mr. Marshall's own evidence might be as good as 
anybody else's. It's simplya request that that matter 
be considered, if not for Phase 3, perhaps at the 
cross-delta phase or at some subsequent time. 

THE COMMISSIONER: Well, where 
ought this tobe left? Might we let Mr. Marshall go 
ahead on Monday with his panel on Phase 3, as I under- 
stand he has one panel on Phase 3, and let him bring 
His people up, the short list, and then if it appears 
Monday or Tuesday that it is vital that the archaeolo- 
gist come along, probably he can be brought up next 
week and we won't have to leave it till Phase 4 or 
something like that. 

MR. SCOLrT: Well, I presume 


that that would be entirely fine with us, and Mr. 


Marshall would undoubtedly have difficulty lining these 


people up on short notice so I didn't expect that, but 


it was simply thatwhile we're anxious that Mr. Hemstock 


should be on all these panels, it no doubt becomes 
extremely difficult for him to speak for a number of 
disciplines in which he has no training, knowledge, 
or experience. 

MR. MARSHALL: Well, I think 
that you may find that's not quite the case. Drs 
Banfield is also going to be on the panel and he has 
some background in archaeology as well; but perhaps 
if you find that there isn't sufficient depth for the 
level of questioning that you would like to get into 
we can make the arrangements the Commissioner has 


suggested. 
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Incidentally, I should men- 
tion that Dr. Banfield will be on the panel and he 
will be giving some evidence. Unfortunately, because 
of his absence in Scotland, until recently, we don't 
have his evidence prepared yet. He has been busy 
working on it while he's here in Yellowknife. 

MR. SCOTT: That seems to 


be his preferred technique. 


| Be 





THE COMMISSIONER: I think it's! 


better if it comes as a surprise to all of us. 

MR. MARSHALL: Well, it looks 
like that is going to be the case, sir. But as soon 
as we do have it available we'll see what we can do 
to get copies to the participants. 

THE COMMISSIONER: Well, Mr. 
Scott, all that remains is for you to cross-examine 
this panel, but I think we should advise the panel, 
if you haven't already, that you were not ina 
position to complete your cross-examination of them 
today in any event. 

MRewoCOTT: That 1S CcCorrecc, 
Ser. 

THE COMMISSIONER: That means 
that we would have to bring you back next week, sorry 


to say, Mr. Bouckhout and other members of the panel, 


-and so in those circumstances I would be inclined 


myself to leave cross-examination of this panel by 
Mr. Scott until Monday at one o'clock and as soon as 
it is completed, Mr. Marshall can bring forward his 


panel on behalf of Arctic Gas. 
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their colleagues to put together their complete cross- 
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All we would gain this 
afternoon by sitting would be about an hour, and that 
would not allow us to excuse you, unfortunately. The 
reason 2 (think I shouldsay for this, atleast ‘this 
is a problem you run into, is we have been sitting 
so often this, weeks. thats such’ long hours,;, that, at 


has been difficult’ for Mr. Scott and Dr. Fyles and 


| 
| 





examination they had wished to. | 
So unless there's any violent | 
objection from those who are anxious to come back for | 
an hour this afternoon, hearing none, I think we will | 
adjourn until nine o'clock -- excuse me, Monday morning! 
at one o'clock in the afternoon. 
MR. SCOTT: Would you like to 
try that again, sir? ‘Monday morning at one o “clock 
in the afternoon? 


THE COMMISSIONER:. Oh. 


(PROCEEDINGS ADJOURNED TO NOVEMBER 17, 1975) 
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